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ABSTRACT 


This study is an application to the Moroccan population of stable 
population methods to estimate basic demographic parameters from 
incomplete data. 

A stable population is a population that is closed to migration 
and that has constant age-specific schedules of fertility and mortality. 
The theory holds that when these three conditions are applied over a long 
period of time the population will become independent of its initial age 
distribution so that the growth rate and the proportionate age distribu- 
tion will also become constant. The quasi-stable variant of this theory 
shows that the mortality condition can be relaxed without greatly affect- 
ing the constancy of the resulting age structure. A series of types 
(based on analytical and empirical generalizations) has been devised 
whereby knowledge of the structure of the age distribution and of the 
rate of growth, among other possible pairs of parameters, is largely 
sufficient to identify the appropriate model stable population whose 
characteristics can then be imputed to the given population. 

The methodology of stable population analysis and of census 
survival techniques for arriving at similar estimates are discussed. 
Establishing the rate of natural growth and the structure of the age dis- 
tribution can be problematic. The inter-census growth must be adjusted 
for migration and for differential under-enumeration among censuses. 

The age distribution can be distorted by two types of errors which are 


often difficult to disentangle: misreporting of ages, and age- and 
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sex-selective under-enumeration. The use of ogives (proportions to given 
ages) as the basis of estimates can largely ile for the former type 
of error. It is proposed that a detailed study of the age-specific sex 
ratios, of the age ratios, of the census survival rates and of the single- 
year age distribution can be instrumental both in identifying selective 
under-reporting and in separating the two types of distortions. 

Moroccan census data gathered during the 1950-1960 decade are used. 
These were found to contain considerable irregularities so that the ad- 
justments described above were an essential prerequisite to the stable 
population analysis. Considerations of the internal consistency of the 
1960 age distribution gave evidence that, after slight adjustments, the 
proportion at ages (0-9)/25+% could be used as an accurate measure of the 
age structure. 

A series of estimates was derived in order to test the implications 
of various assumption. Those retained for Morocco Muslems (95% of the 


total population) in 1960 are as follows: 


MALES FEMALES 
Growth rate (%/yr.) 2aGawen28 2¢4e-ng2e8 
Birth rate/1,000 45 ¢¢+—50 44 - 48 
Death rate/1,000 vi - 26 16 - 24 
Percentage under-enumeration llglg= bias 12,6 = 91248 


Though the remaining uncertainty, especially in the death rate, is 
regrettable, the inaccuracy of the data did not warrant a reduction in 


the range of these estimates. 
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ABSTRAIT 


(version francaise) 


Cette etude est une application a la population du Maroc des 
méthodes de population stable pour estimer des parametres démographiques 
fondamentaux a partir de données incomplétes. 

Une population stable doit étre fermée @ toute migration et ners 
des cédules constantes de fécondité et de mortalite par age. La théorie 
tient que dans le cas ou ces trois conditions s'appliquent sur une longue 
période, la population deviendra indépendante de sa distribution d*age 
initiale de sorte que le taux ee ee et la distribution propor- 
tionnelle des ages deviendront également constants. La variante 
quasi-stable de cette théorie indique que la condition de mortalité sta- 
ble peut étre soulevée sans grandement affecter la stabilité de la 
structure d'age. On a concu une série de types (fondés sur des générali- 
Sations analytiques et empiriques) de sorte que la connaissance de la 
distribution d'age et du taux d'accroissement, parmi d'autre paires de 
paramétres possibles, est grandement suffisante pour identifier le modele 
approprié de population stable. Les caractéristiques de ce modéle peuvent 
par la suite tre imputées 4 la population donnée. 

On discute la méthodologie d'une analyse par population stable et 
également les techniques de survie au recensement par lesquelles on peut 
arriver a des estimations semblables. Déterminer l'accroissement naturel 
et la structure de la distribution d'age peut étre problématique. Lac- 


croissement entre recensements doit étre ajuste pour la migration et 
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pour la sous-enumération differentielle entre recensements. Deux types 
d'erreur difficiles a déeméler peuvent deformer la distribution d'age: 
fausses déclarations d*age et sous-énumération spécifique a certains 
groupes d"age et de sexe. En fondant les estimations sur des ogives 
(proportions jusqu'a un certain age) on peut controler pour le premier 
type d'erreur. Une étude détaillée des rapports de masculinité par age, 
des rapports d'age, des taux de survie au recensement, et de la distri- 
bution par ages uniques est proposée pour découvrir la sous-énumération 
sélective et pour séparer les deux types d*erreur. 

Les données sont celles des recensements Marocains durant la décade 
1950-1960. Des irregularites considérables se présentent dans ces don- 
nées de sorte que les ajustements decrits ci-haut furent une condition 
prealable essentielle a l'analyse par population stable. L*'examination 
de la consistance interne de la distribution d'age suggere qu‘aprés cer- 
tains ajustements légers la proportion aux ages (0-9)/25+ est une mesure 
relativement fidele de la structure d"age. 

Plusieurs estimations sont tirees afin de tester les conséquences 
ide diverses hypotheses. Les résultats retenus pour les Marocains 


Musulmans (95% de la population totale) en 1960 sont: 


HOMMES FEMALES 
Taux d*accroissement (% par annee) 204 = 268 2546 268 
Taux de natalité par mille 45  - 50 44  -«- 48 
Teusec cemrealite par mille 17 = 26 16 = 24 


Pourcentage de sous-énumération Ns a erase Gres 12,00=) 12.0 
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Quoique l*incertitude, surtout de taux de mortalite, demeure regrettable, 
ltinexactitude des données ne justifie pas une réduction de l*écart de 


ces estimations. 
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PREFACE 


A preface is that which is written last, printed first, and read 
least. It may, however, be useful to spell out in these introductory 
pages the general aim as well as the plan of this thesis. 

The study is essentially an exercise in making estimates on the 
basis of incomplete or inadequate data. Morocco does not have a compre- 
hensive vital registration system through which vital rates are normally 
calculated. Since these rates, especially those of birth and death, are 
important facets of a society and almost essential to any type of socio-~- 
economic planning, it is important that at least their approximate levels 
be established. Demographers and statisticians have developed various 
techniques for situations such as this where population measures are 
needed while the data that are traditionally used to calculate them are 
not immediately available. Some of these techniques make use of methods 
whereby, under certain conditions or assumptions, an appropriate model 
population can be identified on the basis of some knowledge about a given 
population so that the relevant features of the model can then be imputed 
to be those of the given population. This is the type of analysis that 
is being proposed here foreMorocco. The data available are basically 
two age-sex distributions (1950-52 and 1960) and the implied inter-census 
growth. It will be argued that the Moroccan population, or at least the 
overwhelming Muslem majority thereof, generally meets the assumptions 
required for a stable population analysis. Needless to say, there are 
various other techniques that could be employed, and estimates have, in 


fact, been made through other methods, but the present study is, to the 
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author's knowledge, the first that applies stable population techniques 
to estimate vital rates in Morocco, 

Chapter 1 will give the theoretical background for the analysis. 

A stable population is a population that is closed to migration and that 
has constant age-specific schedules of fertility and mortality. Stable 
population theory holds that when these three conditions are applied 
over a long period of time the population will become independent of its 
initial age distribution so that the growth rate and the proportionate 
age distribution will also become constant. The quasi-stable variant of 
this theory shows that the mortality condition can be relaxed without 
greatly affecting the constancy of the resulting age structure. A series 
of types (based on analytical and empirical generalizations) has been de- 
vised whereby knowledge of the structure of the age distribution and of 
the rate of growth, among other possible pairs of parameters, is largely 
sufficient to identify the appropriate model stable population whose 
characteristics can then be imputed to the given population. 

The methodology of stable population analysis and of census sur- 
vival techniques for arriving at similar estimates will be discussed in 
Chapter 2. Establishing the rate of natural growth and the structure of 
the age distribution can be problematic. The inter-census growth must 
be adjusted for migration and for differential under-enumeration among 
censuses. The age distribution can be distorted by two types of errors 
which are often difficult to disentangle: misreporting of ages, and age- 
and sex-selective under-enumeration. The use of ogives (proportions to 
given ages) as the basis of estimates can largely control for the former 
type of error. It will be proposed that a detailed study of the age-~ 


specific sex ratios, the age ratios, the census survival rates, and the 
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Single-year age distribution can be instrumental both in identifying 
selective under-reporting and in separating the two types of distortions. 

Chapter 3 will present the data and make the adjustments that will 
be needed before the stable population analysis can proceed. Moroccan 
census data gathered during the 1950-60 decade are to be used. A brief 
history of Moroccan censuses as well as comparisons with Algerian and 
Tunisian age distributions will help to gain insight into the data. As 
is immediately visible, the Moroccan data contain considerable irregu- 
larities. After a review of the various explanations that have been 
offered to account for the distortions, adjustments are to be made to 
the growth rate (for migration and for differential under-enumeration 
among censuses) and to the age distribution (for omissions and for age 
misreporting). The internal consistency of various segments of the age 
distribution are to be studied in order to locate those segments that 
are more trustworthy. 

The last chapter will give the analysis and results. Much of this 
is but a giant exercise in interpolation on the basis of types of life 
tables and stable populations that have been established as models by 
Coale and Demeny (1966; 1967, in United Nations Population Study Number 
42). Besides stable population, the two other techniques of census sur- 
vival and of quasi-stable population will be applied in order to make 
certain comparisons. 

Other than the practical utility of deriving estimates for some 
of the essential features of the Moroccan population, it is hoped that 
this study will provide an additional demonstration of the usefulness of 
Stable population methods as well as some improvements to the methodology 


of their application. 
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CHAPTER 1 


INTRODUCTION TO STABLE POPULATION THEORY 


This chapter will provide a general theoretical background to the 
analysis that is being undertaken. A general explanation of stable popu- 
lation theory will be given as well as a description of its demographic 
utility. The author, however, will not deal with the mathematical 
formulae that are involved in the deductive proof of the theory. 

As an initial statement, a stable population is a population that 
is assumed to be closed to migration and that is characterized by con- 
stant age-specific schedules of fertility and mortality. When these 
three conditions have been operating over a long period of time, the 
population will eventually become independent of its initial age distri- 
bution so that the growth rate and the proportionate age distribution 
will also become constant. Definitions of the terms used above and 
alternative ways of presenting the theory will be considered shortly. 

Before treating the theory itself and as an introduction for the 
student who is not specialized in demography, a discussion of the inter- 
relations of basic demographic variables in human populations will first 
be examined. After a brief statement on its historical development, sta- 
ble population theory will be described along with an explanation of its 
proof through strong and weak ergodicity. Finally, the semi-stable and 
quasi-stable derivatives will be considered as well as a short discussion 


of the utility and limits of this entire development in demography. 
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1.1 Basic Variables and their Interrelations 

The variables specific to demography are actually very limited in 
number. We could possibly list them as follows: population size, 
births, deaths, in-migration, out-migration, growth, sex, and age (some 
authors would add marriage, divorce, and related terms). The rates and 
ratios that are subsequently developed generally stem directly from this 
set of variables. Thus a population that is closed to migration can be 
described by its rates of birth (b), death (d), and natural increase (r) 
which are taken without regard to age (a), along with age-specific rates 
of fertility (m(a)}, and mortality (A(a)) and the proportion of the popu- 
lation between a lower age (a) and an upper age (da); that is, (c(a)da] 
(Keyfitz, 1968: 174). 

The gross rates of birth and death are simply obtained by dividing 
the total number of births or deaths in one year by the average total 
‘popu latred Size in that year. Similarly, the age-specific fertility and 
mortality rates are the result of dividing the births or deaths specific 
to an age group by the total number in the age group. These rates are 
often calculated over a certain period and they are often expressed per 
1,000 or per 100 population. A schedule of fertility or mortality is 
the complete set of age-specific rates at one point in time. The rate 
of increase is calculated on the basis of the rate of compound growth 
that is needed to derive a subsequent population from an earlier one. 

Basically, changes in size and age distribution of a population 
must be resolved in terms of intervening births, deaths, inemigrants and 
outemigrants. The effect of migration both on size and on age composi- 
tion is usually hard to predict due to its variability and its age and 


sex selectivity. Thus most analytic theory assumes a closed or 
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isolated population. If we assume that the population is closed to mi- 
gration, it can be established that change in its age composition over 
a period of time is cont ingent on the initial age distribution as well 
as on the intervening age-specific rates of fertility and mortality. 
The initial age distribution determines the population at risk of dying 
and of giving birth, while the age-specific rates determine the rates 
that are applicable to the various age groups. 

The effect of changes in mortality and fertility on age distribu- 
tion and the importance of the initial age distribution deserve special 
consideration. The effect of a decline in mortality, or of an increase 
in life expectancy, is generally not that of increasing the proportions 
at older ages as one would tend to expect. The important generalization 
to retain in this regard is that declines in mortality usually affect 
all ages thus increasing the number at all ages with little effect on 
the proportionate age distribution. Coale (1956) has demonstrated that 
there are three components to a typical pattern of mortality decline. 
The first, as mentioned above, is independent of age. The second 
component tends to bring infant and early-childhood mortality down dis- 
proportionately to that of the other age groups. Thus a mortality 
decline that is strong in this component will tend to make the popula- 
tion younger both because there are proportionately more survivors at 
younger ages and because there ol Hibewentuallly be proportionately more 
adults in the reproductive ages with, again, more births. While the 
second component is typically predominant when mortality is declining 
from initially high levels, the third component, which affects the older 
segments of the population disproportionately, becomes predominant in 


later stages of mortality decline. This is understandable in the sense 
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that mortality rates eventually become so low for the younger segments 
that further improvements are progressively less possible and the major- 
ity of improvements must take place at older ages. In this case, the 
population becomes older, but again there would be a limit in the extent 
to which the mortality of older segments can be improved. The effect of 
fertility change on age distribution is both simple and radical because 
it affects the entire base of the pyramid. Thus it must be emphasized 
that declines in fertility will invariably make the population older 
and that it is the past history of fertility that is most adequately 
reflected in the population pyramid. 

With a short time span between two age pyramids of the same popula- 
tion, the initial age distribution will have an imprint on the subsequent 
one for two reasons. Firstly, the cohorts (group of people belonging to 
the same age group) that were present in the first instance will retain 
through life much of their proportions to each other while moving up in 
the hierarchical arrangement of the age pyramid. Secondly, the propor- 
tionate size of the cohorts in the reproductive ages is important in 
determining the size of the birth cohorts. Preston (1970) has shown that 
in populations characterized by rapid growth (3% per year) the contribu- 
tion of age composition to that growth is about one-quarter to one-third 
of the total, Dublin and Lotka (1925) had noted that previous high fer- 
tility can thus, through the age distribution, alleviate the effects on 
crude birth rates of subsequent fertility declines. The realization that 
the distinction made here is really between the contributions of past and 
current fertility is a key to the subsequent presentation of stable 


population theory. 
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lied Historical Deve lopment of Stable Population Theory 


The life table was an important antecedent to stable population 
theory. Graunt (1662) developed the necessary conceptual scheme and 
schematic design while Halley (1693) constructed the first empirical 
life table. Such a table, which gives the varying chances of dying as 
a function of age, is important in this context for three reasons. 
First, it relates vital events, in this case deaths, to the various age 
groups of the population at risk. Second, it is an attempt to control 
for the particular age distribution of a population when measuring its 
vital rates (the expectation of life is a measure which is independent 
of the age composition). Third, the ly (survivors at age x) column of 
the life table can be viewed as a stable population. In the hypotheti- 
cal instance of a population actually corresponding to this lx column, 
this life table population would be both a stationary population and 
a stable population with zero growth rate. This becomes understandable 
upon the realization that such a fixed age composition would be arrived 
at if there was a ednatane addition of births (usually 100,000 of each 
sex) per year and if the schedule of age-specific mortality rates 
remained constant at the levels used to calculate the life table. 

Euler (1760) took a second major step in developing the basic prin- 
ciples of a "stable" population (though he did not use this word). He 
essentially showed that a closed population with a constant schedule of 
age-specific mortality and a constant rate of increase must have a fixed 
age distribution (Lorimer, 1959: 151). Though he did not bring in the 
question of fertility schedules, his presentation speaks to the essence 


of the theory. 
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Lotka brought the theory to a more precise form and contributed 
the first deductive proof of its validity. In an initial article (1907), 
he considered the mode of growth of systems where the "life period" of 
each individual element may be limited but where the aggregate of a num- 
ber of such individuals has a prolonged existence. The fundamental 
feature of the method developed was the splitting up of the character- 
istics governing the rate of growth of the material aggregate into two 
factorse-the one relating to those properties of the system which deter- 
mine the formation of new individuals, and the other relating to those 
properties of the system which determine the limitation of the "life 
period" of the individual constituents. Sharpe and Lotka (1911) later 
developed the fundamental equation which indicates the limiting type to- 
wards which a closed population tends to evolve under constant conditions. 
A definitive statement of the complete theory is to be found in Théorie 
Analytique des Associations Biologiques (Lotka, 1934-39). 

More recent developments in the theory have taken two directions: 
development of the abstract aspect of the theory with the use of the 
mathematics of self-renewing aggregates (Lopez, 1961; McFarland, 1969) 
and application of the theory to problems of estimates (Bourgeois-Pichat, 
1958; U.N., 1968: Population Study Number 39; U.N., 1967: Population 


Study Number 42). 


1.3 Presentation of the Theory 
As has already been said, stable population theory seeks to discove 


er certain necessary relations among demographic processes under specified 
conditions. It could be called an analytic theory in the sense that it 


can be developed in abstraction of any given population and that it aims 
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at the discovery and formulation of structural relations inherent in the 
nature of biological aggregates (Lorimer, 1959: 149). It is a theory in 
the sense of a deductively connected set of propositions. 

It was emphasized in the first section of this chapter that the 
age distribution and growth rate of a closed population depend both on 
the age-specific schedules of fertility and mortality and on the parti- 
cular structure of the age distribution to which they have been applied. 
However, stable population theory states that under conditions of con- 
stant schedules the rate of increase and the proportionate age 
distribution will ultimately become both constant and independent of the 
initial age structure. The equation which can be shown to derive under 
such conditions is the following: 

c(a) = b e*T@ p(a)! 

where: c(a) = proportion of the population at age "a" 

b # constant birth rate 
r # constant rate of natural increase 
p(a) = proportion surviving to age "a" 
# factor expressing exponential growth at rate "r" 


for "x" years. 


IThis equation can be derived as follows (under constant conditions): 


B(tea) 
c(a) = p(a), where: B(t-a) = total births at time 
N(t) interval tea 
N(t) «@ total population at 
time t 


B(tea) = b N(t-a), wheret b = births per head 
= b N(t) e7©4, which means that the total is decreased 
exponentially to time interval t-a 


Thus, c(a) = So pla) = b e"T4 p(a). 
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This equation states the fundamental relations inherent in a stable 
population linking the age distribution, the survivorship function, the 
rate of growth, and the crude birth rate (Bourgeois-Pichat, 1971). The 
formula also indicates that the age distribution which results from 

a sufficiently long period of constant rates is not dependent on the 
initial age distribution. It should be noted that these equations are 
generally applied separately for each sex. 

Bourgeois-Pichat (U.N., 1968: Population Study Number 39) has 
shown that there are three ways of classifying the universe of stable 
populations, each on the basis of two known and constant variables and 
one additional condition. These sets are the following: 

(1) constant and known survivorship function, 

constant and known rate of growth, 
constant but not known age distribution; 
(2) constant and known age distribution, 
constant and known rate of growth, 
constant but not known survivorship function; 
(3) constant and known age distribution of deaths, 
constant and known growth rate, 
constant but not known survivorship function and age 
. distribution. 
In each of the above circumstances, the unknown parameters can be cal- 
culated on the basis of formlae derived essentially from c(a) = 
b e-T8@ p(a). Also, a series of alternative parameters can, if known, 
be substituted for the growth rate in the above sets to derive, once 


again, the other parameters. 


2Using a slightly different approach, Keyfitz (1968: 174-82) 
developed seven alternative sets of two known characteristics on the 
basis of which the stable population may be determined. 
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1.4 Weak and Strong Ergodicity as Avenues for 
Proof of the Theory 


Ergodicity is the characteristic of those stochastic processes 
(systems that contain a random variable) which ultimately approach their 
theoretical values. In the demographic context, weak ergodicity is the 
process by which a population, if subjected to a set of age-specific vi- 
tal rates with these rates possibly varying over time, will eventually 
"forget" its initial age distribution. That is, after a sufficiently 
long period of time, the age distribution essentially depends only on 
the history of age-specific vital rates (McFarland, 1969: 302). This 
theorem was conjectured by Coale (1957) and later proved in slightly dif- 
ferent ways by Lopez (1961) and McFarland (1969). The proof is based on 
rather simple assumptions: two populations, each of one and the same 
sex, which have initially different age distributions but are subjected 
to identical age-specific vital rates over a long period of time; these 
rates each must have an upper limit; they also have a lower limit above 
zero; the Roeuia cians are closed to migration; and a Markovian process 
(that is, vital rates of one generation do not depend on those of the in- 
dividuals* specific ancestors). The essential ideas behind the proof are 
twofold: each cohort eventually dies, thus relieving the age distribu- 
tion of its particular distortion; and there is an overlap of the 
generations by which cohorts replace themselves so that a "smoothing" 
effect is involved. 

Weak ergodicity is therefore sufficient to prove that the popula- 
tion eventually becomes independent of its initial age structure and 
dependent only on intervening vital rates. Strong ergodicity adds the 


assumption that intervening vital rates are constant. [In this case, 
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the population will evidently also "forget" its age distribution in the 
remote past. Also, the resulting age distribution will be constant 


because it depends solely on constants (the vital rates). 


eS Semi-stable Population 


As has been repeatedly said, a stable population is only arrived 
at after a certain time lag during which period constant schedules are 
Operating. The precise length of this time lag depends essentially on 
three factors: the exactitude of the approximation required, the degree 
of irregularity in the initial age distribution, and the constant rates 
used (especially the extent of their deviation from rates that were pre- 
viously operating in the population). Bourgeois-Pichat (U.N., 1968: 
Population Study Number 39: 3-9) developed certain examples of this pro- 
cess using as initial populations those of Eastern Germany and Thailand 
in 1955. In spite of the irregularity of the East German age distri- 
bution and the discontinuity of the rates applied to the Thailand | 
population, almost identical stable populations were found to result 
after constant age-specific rates had been applied for eighty to one- 
hundred years. 

But there are instances where this time lag is much shorter. Popu- 
lations for which this time lag is zero, and which thus actually have 
constant age distributions, have been named semi-stable. A semi-stable 
population could then be defined as a population that evolves naturally 
within the universe of stable populations so that it continuously retains 
the same relations among fertility, mortality, natural increase, and age 
distribution as are obtained in stable populations. Since we have pre- 
viously esteblished a closed system between fertility, mortality, and age 


distribution, this is but a different way of looking at the same relations. 


Of 
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Thus a population with a constant age distribution coincides at any point 
of time with the stable population corresponding to the survivorship 
function and the female fertility function at that point (Bourgeois-~ 
Pichat, 1971: 239-40). It is not claimed that the mortality and fertility 
functions are constant (thus it is not, strictly speaking, stable) but 
Simply that there obtains at each instance between the demographic char- 
acteristics of the population approximately the same relations as in 

a Stable population. 

Since there exist many actual populations that have age structures 
which, while not absolutely unchanging, change only slightly, this en- 
ables us to make direct applications of stable population formulee to 
calculate, on the basis of two known parameters, the other demographic 
characteristics. There are limitations to such applications in that the 
data available are usually discrete and they must be transformed into 
a continuous form in order to use the formulae. Also, the method is very 
sensitive tc inadequacies in the data; for example, a small emigration or 
selective under-enumeration in the 20-29 age bracket will show up as 


a high mortality factor for these ages. 


1.6 Quasi-stable Population 


Up to this point, we have mainly been concerned with the develop- 
ment of a general analytic structure that links various demographic 
characteristics under specified conditions. This analytic theory could 
be viewed as an ideal model which would seem to have little applicability 
in the real world. However, the conditions of semi-stable populations 
are already generalizations that have been closely approximated by actual 


demographic evolutions. 
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The operationalization of the theory has been greatly enhanced by 
the discovery, based on empirical findings, that one of the assumptions 
of the theory can be weakened without having more than a negligible 
effect on the theory's conclusion. It was found that the condition of 
stable mortality could be relaxed and that the age distribution would 
generally remain stable. Thus, if the fertility schedule of a closed 
population has been constant over a long period of time, this condition 
is largely sufficient to establish a stable age distribution. The con- 
ditions thus stated apply to a large portion of the populations of 
developing countries. Two empirical generalizations have enabled us to 
arrive at this quasi-stable derivative of the theory: mortality does 
not greatly affect the age distribution; and mortality declines have 
a typical pattern that can be described in terms of model life tables. 
There is no logical necessity that mortality suererences should produce 
only minor differences in the stable age distribution (Coale, 1957: 85). 
It is, rather, an observed phenomenon the basis of which has been dis- 
cussed earlier. It can, in fact, be shown mathematically (Keyfitz, 
19683 185) that an across-the-board drop in mortality has absolutely no 
effect on the stable age structure. As is explained by Bourgeois-Pichat 
(U.N., 1968: Population Study Number 39: IX), when a population is as- 
Similated to a semi-stable population the little variation in its age 
structure is interpreted as the imperfect materialization of an invar- 
iable age distribution; while when a population is assimilated to 
a quasi-stable population the little variation in its age structure is 
interpreted as the materialization of a population with constant fer- 
tility but with a mortality varying over the possible range of human 


mortality. Thus, though mortality is not assumed to be constant, it is 


St 


yd hoomatne yioasxg asd aed yroarls od3 Io moliasttanntsedeqe adT 
ancltqmvase so 20 ono aaHd ,agnibnt? Imolxiqus ao bared ,yraweoetb ex3 


oldigiiges #» ned? stom anivar Juoraiw bersdasy sd neo yxoad ond 30 


%o aoldtbaes edt Jads bavol aay 2 .notaulonoo 2’ yzoar? ona no Joakie 
bivow netgudixselh ego sd2 tans bas boxsier od blyas yitinsrom sidess 
besols a to elubeddoa yaeibise? sit 21 ,sudT .oldate mtamsx yilarensg 

notzibaes eid’ ,amtz io botusq gnol 2 tevo Jnptenco nasd ead mol salugeg 
-n0> sat ,noldudiatatb sga sidade s datidsses o2. tnatottive yisgral et 
30 anokselugog ad? to nolixeq syzal a 03 ylqqs Sodaze aufid enol rts 

O3 aw beidanea svad enolsasiiaxsenss taoteiqms oT .asix3nueo galtqolaveb 
a90b yaticatom tyzoeds 4|c5 t0 supaeedead Sidsja~leasup eff? Ja evista 
wai asniiceb yatietzom bne ;nolsudixndelb sga add Josiie yvisassg aan 

s8eidea oii Labom to emo? at bsdizsesb ad ago Jad? missing faotqyy 6 

eoubory biveri2 eoomete?ttibd yiilssvan gadd ysieeeson Laotgod on et saad? 
#28 sVCO) ,wlaod) notiudizsaib ogs eldsja orld ni esoness?tl) teake yiae 
“tb need ean coltiw to eatead sd nonsmodedy bovrsedo ae .seduays gab el 
extitye®) yilaclsamsdism oworle ad .Joat at .nso SI) 4tstivae beeaus 

oa ylsdulogds esr ystisixom nt qoxh bssod-siz-2e0138 an aadd (281 46808 
dJadoti-eioagruohi yd bealtsiqns zi 2A .stuvousde aga sldsje ond no Joes 

“88 a! nokzalugqog pe mare (XI +f tedmuh ybuse notsaluqe? s800s . MU) 
6g8 23! ml noitsizav elsiil od motisiuqod sidpsza-ines 9 03 betalimts 

“tavat ae 20 noliestiaivsiam Josixeqnt ed3 an bessxqteini ai sociale 


03 badslimiees al aolszeluqoq s asde sitde :molsudizieib age oldat 


@k stusocrse og8 e2t mi notsaizav eisai od3 aoljaluqeg slisse-teaup ® . 


392 spasermo Aaziw aoljsiuqeg s to HOLeAtiabse2An, on2 as saserqeasmt 
namud to agree aidtaacq sid x9v0 gniyvieyv viidaszon 8 Adty sud aida 
et 3 .dnesenos od O35 bomuees Jon 2i yIilasrom dguors ,»audT \eatiesten 


i 7 
ae 


13 


assumed to be varying within a range of empirically constructed model 
life tables. Eight main families of these tables have thus far been 
established: the intermediate model (U.N., 1955: Population Study 
Number 22); the upward and downward deviating networks (U.N., 1968: 
Population Study Number 39); the North, South, East, and West families 
(Coale and Demeny, 1966); and a Brass model (Brass, et al., 1968: Chap- 
ter 3). Each of these families uses a series of real life tabies to 
generalize a typical age pattern of mortality that does not depend on 
the over-all level of mortality. That is, within a family, mortality 
decline would simply range within levels (of life expectancy) without 
greatly changing in age pattern. Each family is slightly different in 
its age pattern; thus, for example, the East family is characterized by 
very high mortality rates in infancy and in ages over fifty. Once these 
models have been established, it is a simple matter of combining a life 
table with « rate of increase to obtain a stable population with a de- 
terminate age composition and the associated birth and death rates.” 
Coale and Demeny (1966) have developed nearly 5,000 such stable age dis- 
tributions on the basis of the twenty-four model life tables (levels of 
mortality) in each of their four families of life tables. 

Assuming a closed population with constant fertility whose mortal- 
ity schedule belongs to a family of life tables, it is now possible to 
find among these stable age distributions the one that corresponds to the 
given actual population. The characteristics of the model, especially 
the birth rate and death rate, can then be inferred to be those of the 


3The previously presented formula, c(a) = b e"*@ p(a), is used 
with b derived at: es 3 


1 
ae e-Ta p(a) da 
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given population. Two parameters are needed to choose an age distribu- 
tion and its associated characteristics; any non-redundant pair among 
the following values could be used (Coale, 1963: 176-77): 

(a) Age distribution measures, such as the relative proportion 
of two different parts of the age distribution, or of one 
part to the whole; 

(b) Mortality measures, such as the expectation of life at any 
age, the proportion surviving from one age to another, an 


age-specific mortality rate, or the crude death rate; 


(c) The rate of growth of the total population or of any broad 
age group; 


(d) <A measure of the fertility of the population, such as the 
erude birth rate, the general fertility rate, or total fer- 
tility plus the mean age of childbearing. 

The more explicit methodology of applying this procedure to make esti- 


mates about a population, as well as the problems that can be encountered, 


will be discussed in the following chapter. 


aay Utility and Limits of the Theory 


and of its Derivatives 

For the sake of completion, a few of the additional uses of the 
theory should be mentioned. Intrinsic rate is a concept that derives 
from stable population. It was introduced as the "true rate of natural 
increase" by Dublin and Lotka in 1925. Intrinsic vital rates are those 
that would result if the present schedules of fertility and mortality 
were to continue permanently so that the age distribution would have ad- 
justed itself to these constant biological conditions. It is a way of 
adjusting crude vital rates by making them independent of current dis- 
tortions in the age distribution. However, these intrinsic rates still 
are subjected to the deficiencies of being based on a synthetic cohort 


(that is, we are assuming that the present experience of the people at 
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the various ages can be equated to that of the various real cohorts of 
age groups as they pass through these ages). This becomes problematic 
when vital rates, especially fertility, fluctuate in either a cyclical 
or secular fashion. Another problem of the theory that becomes evident 
in regard to intrinsic rates is that of considering the two sexes sepa- 
rately; in some cases, this can lead to a distorted sex ratio which 
would normally hamper reproduction. 

The various stable population models can be used to illustrate 
relationships among demographic variables especially under artificially 
controlled conditions. LeBras (1969; 1971) has been using the model to 
Study the return of populations to a stable state after a catastrophe 
and to draw inferences from certain "unstable" populations. But the 
Main utility of the theory and of its derivatives is probably that of 
making estimates on the basis of scanty data. The limitations here are 
in regard tc the assumptions that are required and the deficiencies of 
those parameters in the given population used for making the estimations. 

To recap briefly the substance of this chapter, we have started 
with a very limited set of variables that are relevant to the replace- 
ment of populations. The question of age distribution was brought in, 
which both refined the categories and made the matter more complex. 

A set of strong assumptions were then imposed to study the relations 
among these fundamental variables. An analytic or deductive theory was 
developed indicating that a population eventually becomes independent of 
its initial age distribution. Then, a combination of these analytic gen- 
eralizations and of certain empirical generalizations enabled us to 
weaken one of the assumptions in the ideal model without greatly influ- 


encing its conclusions. This introduced a series of types (based on 
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analytical and empirical generalizations) which were found to have 


considerable applicability to the real world. 
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_ CHAPTER 2 
METHODOLOGY 


The development of methods for measuring errors, and for making 
adjustments to eliminate their effects, as well as the development of 
ways of making estimates on the basis of data of dubious validity are 
important aspects of the development of demography as e science. 

Some of these methods as relevant to the data available on the 
Moroccan population will be discussed in this chapter. These data, 
which will be presented more systematically in the following chapter, 
involve essentially two age-sex distributions separated by some eight 
to ten years. The estimates that we especially wish to derive are those 
of the birth and death rates. 

The plan of this chapter is as follows: presentation of the 
census survivorship method and of the stable population method; proce- 
dures of correction for destabilization, for age misreporting, and for 
selective under-enumeration; a discussion of the prevalence of these 
last two types of errors; brief abstracts of case studies involving 
these various methods including a statement on how the researchers dealt 
with the issue of misreporting versus under-enumeration; and finally an 
outline of the procedures chosen for this study. Since the discussion 
that is being undertaken is rather tedious, the reader may want to 
anticipate its conclusions (Section 2.8). 

Needless to say, there are various other methods available for 


making estimates of vital rates on the basis of incomplete data. 
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Notable among these are the Brass techniques which use data from survey 
questions on fertility and mortality. These, however, will not be dis- 
cussed in this context since the data to be used in this study are of 


a different order. 


261 Census Survival Method 

This method is @ rather straightforward procedure for estimating 
vital rates when two series of five-year age distributions, separated by 
five or ten years, are available for a given population. The essential 
idea is that various life table measures, thus the death rate, can be 
calculated by looking at the proportions of the various age groups who 
survive to the subsequent census. Then, on the basis of the interecen- 
sus growth rate, the birth rate can be calculated as a residual: 
r= b-d (the rate of natural growth is equal to the birth rate minus 
the death rate). 

Coale and Demeny (U.N., 19672 Population Study Nuriber 42) give an 
excellent presentation of the steps involved in deriving these estimates. 
If the two censuses used had achieved accurate coverage of the population 
and if the ages were accurately reported, it is evident that life table 
measures for ages above five could be calculated directly. The use of 
model life tables enables us both to extend the estimates to the entire 
population and to make use of less accurate data. As was noted in the 
previous chapter, model life tables are based on ene fact that mortality 
risks experienced by different age-and-sex defined segments of 
a population are interrelated. 

The procedure suggested is as follows. First, adjustments must be 
made for migration. This is necessary because out-migrants would other- 


wise appear 4s deaths and in-migrants as “recoveries.” The method could 
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not be used in the instance of strong migration unless the age-sex char- 
acteristics of the migrants were known so that the population could be 
artificially closed. After adjusting for migration, the population of 
unknown ages is distributed over the various age groups, usually assum- 
ing that it has the same age structure as the recorded population. The 
question of differential under-enumeration among the two censuses used 
should also be considered, since it will affect the survival rates. If 
this differential under-enumeration is known, adjustments should be made. 
Age- and sex-selection omissions do not bother this analysis as long as 
they are of the same proportion in both censuses. However, if there is 
evidence of differential selective omissions between the censuses, such 
errors would affect the estimates and adjustments should be made. 

A model life table consistent with the observed survival rates of 
the various age groups can now be selected. If each age group is used 
separately, there will often be a wide range in the model life tabdles 
implied by tne various survival rates due to misreporting of ages. It 
is therefore suggested to determine the level of mortality on the basis 
of the survivorship of large segments of the population: the proportion 
surviving from the entire earlier population to age ten and above in the 
later censuses, the proportion five and above surviving to fifteen and 
above, and so on.4 Practically, this is done by projecting, through the 
application of the survival rates implied by the model life tables at 
various levels of mortality, the relevant age groups of the first census 
to their counterparts in the second census. The proportion actually sur- 
viving is thus eventually encircled between two levels end the exact 


4t¢ the censuses are separated by five years rather than ten, the 
groups used must evidently be separated by five years. 
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level is calculated by interpolation. Coale and Demeny (U.N., 1967: 
Population Study Number 42) suggest that the researcher should choose 
the median level implied by the first nine of these projections. The 
Survivorship functions considered would then be the following: entire 
population of the first census to population ten and above in the second 
census, population over five to population over fifteen, .. ., populae 
tion over forty to population over fifty. The model chosen in this way 
permits the estimation of the death rates for each age group, including 
0-4. These rates are then applied to the interpolated mid-census popu- 
lation to obtain total deaths and thus the over-all death rate. This 
can either be done separately for each sex or for only one sex, in which 
case rates for the other sex assume the same level of mortality. 

The procedures thus outlined help considerably to minimize esti- 
Mation errors. However, two other sources of inaccuracy should be 
mentioned. It has been noted that there are several families of model 
life tables. Since the data available generally do not permit the re- 
searcher to decide which family should be chosen, errors can arise from 
the choice of an inappropriate family. This error affects mainly the 
death rates of ages 0-4, since the proportion of deaths in these ages 
vary considerably among families. This inaccuracy will also affect the 
calculated life expectancy at age zero and the birth rate. Coale and 
Demeny (U.N., 1967: Population Study Number 42: 42) note that variations 
among families of life tables can affect the assumed birth rate by as 
much as 11% and that the assumption of the West pattern of mortality 
produces conservative estimates of the vital rates. The other source of 
inaccuracy is that of unrecognized differential rates of omission in the 


censuses used. Since coverage often improves with time, this would 
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produce an under-estimate of the death rate (recoveries increase the 
survival rate) and an over-estimate of the inter-census growth rate. 
However, these errors would, at least partly, compensate for each other 


in the calculation of the birth rate (b = r +d). 


Lee Stable Population Method 


The estimation of vital rates by the stable population method 
involves, essentially, selecting a model stable population on the basis 
of at least two known parameters of a given population. The paremeters 
that will be used in this study are the interecensus growth rate coupled 
with some age distribution measure. The vital rates of the chosen model 
are then assigned to the given population. 

If the conditions required of a stable population are insured (no 
migration, constant schedules of fertility and mortality), if the appro- 
priate family of life tables is known, if the growth rate is accurate 
(complete coverage by both censuses), and if the ages were accuretely 
recorded in the second census, various alternative features of the age 
distribution can be used along with the growth rate to locate (pessibly 
through interpolation) the appropriate model among those tabulated in 
Coale and Demeny (1966). Each of these models is associated with vari- 
ous Paradeters: the most important of which are the birth and death rates. 
As with the census survival method, the procedure can either be applied 
to each sex separately, or it can be applied to one sex and estimates de- 
rived for the other sex through the sex ratios at birth and the sex ratio 
in the enumerated population. Adjustments and corrections that can be 
made in the eventuality that some of the conditions mentioned above do 
not apply will be considered in the three following sections of this 


chapter. Let it be said at this point that adjustments for migration 
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and for unknown ages are identical to those used in the census survival 
method. 

The author would like to discuss first some of the inaccuracy that 
can result in the eventuality that some of the specified conditions do 
not apply. Errors can arise from differences between the actual age 
pattern of mortality and that embodied in the chosen family of life 
tables. The appropriate family is rarely known; and, furthermore, there 
is no reason to believe that the established families encompass the 
whole variety of patterns (Coale, 1963). In fact, no models have been 
devised for Africa. These variations among families do not greatly af- 
fect estimates for ages above five. However, the estimated crude birth 
and death rates per thousand can vary by as much as six points due to 
variations among the four Coale-Demeny families (Coale, 1963: 179). 

Errors can also be made if a population that is quasi-stable is 
assumed to be stable. Coale and Demeny (U.N., 1967: Ponulation Study 
Number 42: 46) have calculated that if there has been a strong decline 
in mortality but the population is assumed to be stable, the estimated 
rates can be in error by as much as 8.5%. It is encouraging that the 
direction of this error has been established (Coale, 1963; Demeny, 1965; 
U.N., 1967: Population Study Number 42): the assumption of stability in 
the actual condition of quasi-stability causes an under-estimate of the 
vital rates. 

As in the census survival method, errors can result from differen- 
tial rates of omission in consecutive censuses. However, the errors here 
do not tend to compensate. In the usual case of improved coverage, the 
growth rate used will be too high. This in combination with an age dis-~ 


tribution will make for the choice of a model whose associated birth 
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rate is an under-estimate of the actual birth rate (this under-estimate 
is of about the same magnitude as the error in the growth rate). The 
death rate now becomes the residual (d = b - r) so that its under-esti- 
mation is about twice as much as that of the birth rate (U.N., 1967: 
Population Study Number 42: 49). Bourgeois-Pichat (U.N., 1968: Popu- 
lation Study Number 39: 97) argues that stable population methods can 
establish birth rates more firmly than death rates. This can be under- 
Stood since variations in mortality have little influence on age 
structure, whereas variations in fertility have a great deal of infiu- 
ence. It follows that the inexactitude of the observed age structure 
has little effect on estimates of fertility but Pancha aiieanee of 


mortality more uncertain. 


2.3 Correction for Destabilization 
(Quasi-stable Population) 

In spite of the relative insensitivity of age dis.ributions to 
changes in mortality, Coale (1963) noted that a history of declining 
mortality does have a noticeable effect in causing the quasi-stable pop- 
ulation to deviate from the stable population if the down-trend has 
continued to the moment of comparison. He isolated as factors in this 
decline that affect the age distribution and its associated vital rates: 
the rapidity of the decline, the time since it began, and its recent 
persistence. 

Demeny (1965) constructed a series of tables to establish the 
direction and the quantitative significance of the resulting bias in the 
vital rates. He did this by computing population projections that simu- 
late particular processes of destabilization. To the three factors 


isolated by Coale he added a fourth ones original level of mortality. 
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It was found that the higher the initial level of mortality, the larger 
will be the deviations in the process of destabilization. Demeny admits 
that the use of the devices presented to adjust for destabilization will 
generally require information that is seldom available. These devices 
and accompanying tables, however, can help to avoid serious errors of 
interpretation. 

In their how-to-do-it Manual (U.N., 1967: Population Study Number 
423 25-28), Coale and Demeny propose that the initial level of mortality 
can be neglected when making adjustments for destabilization. If mortal- 
ity decline is continuing to the present, any indication of the duration 
and pace of this decline will enable the researcher to account for most 
of the differences between stable and quasi-stable conditions in his 
final estimates. This procedure is based on the rate of mortality change 
which can be derived from, among other possible measures, the absolute 
change in the rate of growth of the population and the time span of this 
change. Tables have been devised to take account of this mortality 
change. The important thing to retain is that the principal effect of 
declining mortality on age composition closely resembles the influence 
of steadily rising fertility. Thus, not taking destabilization into ac- 
count will slightly Udder eesti mate fertility (and, consequently, it will 


also under-estimate mortality). 


2.4 Correction for Misreporting of Ages 


Age misclassification is a common feature of inadequate data. 
However, its effects on estimates can be greatly dampened by the tech- 
nique of cumulation. Only the misreporting at the boundary age(s) can 
affect an estimate that is derived from a cumulated age group. Though 


this technique has been in use for some time (Bourgeois-Pichat, 1958, 
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used the proportion (5-14)/5+], the details of its application have 
been most clearly specified and most strongly promoted in the U.N. Man- 
ual (U.N., 1967: Population Study Number 42). The emphasis of methods 
suggested in this Manual is switched from traditional five-year age 
groups to whole blocks of respondents below or above a certain age 
(ogive). The important characteristic of these cumulated proportions 
in regard to choosing a model stable population is that within a family 
of stable populations and within a given growth rate these ogives do 
not cross each other. Thus, such an elementary measure of the age dis- 
tribution as the proportion to a certain age (say age 35) is sufficient, 
when coupled with a growth rate, to identify the appropriate model. 
Those populations with a higher proportion to this age will have higher 
fertility and those with a lower proportion will have lower fertility 
(with a given growth rate). 

The Manual suggests that models be identified on the basis of each 
of the first nine cumulated age groups of a given population (that is: 
0-4, 0-9, 0-14, . © «, 0-44) and that either the median level indicated 
by these proportions be chosen or, when misreporting is excessive, con- 
fidence be placed on the estimate derived from the proportion 0-9 and 
especially the proportion 0-34. This proportion to age 35 is preferred, 
especially for females, on the basis that in the experience of many 
countries with inadequate data little misreporting takes place across 
this age. 

Demeny and Shorter (1968) devised a technique whereby the pattern 
of misreporting can be identified if a series of quinquennial or decen- 
nial censuses are available. The assumptions imposed are the following: 


the survival rates are those of a selected mortality model, the pattern 
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of misreporting is systematic among censuses, and the total size is 
correctly enumerated. The procedure essentially involves projecting 
the age groups from one census to the next and noting the adjustments 
that are necessary. It can then be decided which cohorts are actually 
unusual in proportionate size and which are unusual only because of 
Systematic misclassification. The assumption of complete enumeration, 


however, is heroic and dangerous. This is the topic of the next section. 


Leo Correction for Age- and Sex-selective 


Under-enumeration 

Another aspect of inadequate data that can often affect estimates 
through stable population techniques is that of omissions. If the rela- 
tive age and sex structure of the omitted population corresponds to that 
of the enumerated population, then it is as if we had obtained a random 
sample so that age structure itself is not affected. If this be the 
case, the estimates would only be affected if this “random” omission was 
different among censuses. In the case of differential under-enumeration 
(among censuses), the calculated growth rate is evidently affected and 
any indication to this effect should be used in adjusting the growth rate. 

But a more serious problem arises if under-enumeration is age- and 
sex-selective. This is particularly problematic in that it is very dif- 
ficult to disentangle the effects of selective under-enumeration from 
those of misclassification. Faced with this difficulty, many researchers 
have chosen to assume that one of the types of error does not apply and 
thus they proceed to make corrections only for the other type of error. 
The U.N. Manual makes the implicit assumption that omissions affect pri- 
marily the total number of persons enumerated and that the distorted age 


composition is caused by misreporting of ages. It can in fact be argued 
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(Coale, 1963; Romaniuk, 1967) that cumulation of age groups also 
minimizes the effect of selective under-enumeration. This is under- 
standable in the sense that cumulation causes the under-enumeration to 
be spread out over a larger segment with a possibility that it be equal 
among the chosen segments. If the selective under-enumeration below 
and above the chosen dividing age is of the same order, the estimates 
will not be affected. Krotki (1969) has argued that such an assumption 
is not valid because most under-enumeration takes place at younger ages. 
Neglect of selective under-counting thus leads invariably to lower esti- 
mates of fertility (and, with a given growth rate, to lower estimates 
of mortality) than estimates which admit the possibility of age- and 
sex-selective under-enumeration. It was calculated that a relative un- 
der-enumeration under age thirty-five of two-and-a-half or five per cent 
could lead to under-estimates of vital rates in the order of six and 
fourteen points per thousand, respectively. 

It is therefore necessary to consider ways by which such under- 

enumeration can be detected and subsequently accounted for in the 
analysis. Such techniques have generally been developed on an ad hoc 
basis in dealing with particular populations and the data available. 
The surest way to check for omissions is to compare census figures with 
those obtained in a totally independent fashion. Thus, for example, if 
highly accurate vital registration and migration data are available, the 
numbers that should be at the various age groups can be calculated. 

Coale (1955) has demonstrated that a limited amount of information 
about errors can be obtained by checking the internal consistency of the 
census data itself. In Coale’s analysis of the U.S. censuses of 1930 to 


1950, he first took note of this evidence of inconsistency as made evident 
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by distortions in the following measures: the sex ratios of the various 
age groups, the age ratios (proportion of a given age group relative to 
the average of its two adjoining age groups), and the single-year age 
distribution (age heaping). Proceeding then on the hypothesis that 
recent censuses are subject to similar errors, he first estimated the 
errors in age groups 0-4, 5-9, and 10-14 in 1950 on the basis of vital 
registration data. The assumption of similarity then enables him to 
estimate errors in the earlier censuses at these same ages; finally, 
cohort changes combined with known errors in the earlier census permit 
the estimation of errors at later ages in the later census, and so on. 
It was found that the figures adjusted in this way implied more internal 
consistency--except at higher ages. We could note in passing that this 
procedure is very similar to the one presented above by which Demeny and 
Shorter (1968) estimated age misreporting. 

Data of the order required in Coale's analysis ar: generally not 
available in countries for which basic estimates are required. Krotki 
(1963) carried out an analysis on the population of Pakistan where under- 
enumeration is estimated on the basis of two age distributions (1951 and 
1961). He starts with the assumption that a population like that of 
Pakistan must show considerable regularity in its age distribution since 
the distribution is shaped primarily by fertility which has remained con- 
stant at high levels. The author then makes extensive use of the 
proportions surviving in the various age-sex groups from 1951 to 1961 to 
establish instances of "recoveries" and "omissions" at the various ages 
for each sex. He concentrates on those age groups which require the 
least amount of adjusting and which also fit a consistent set of argu- 


ments in regard to possible under-enumeration. At the same time, reasons 
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are put forth for not accepting other age groups which would require 
still larger adjustments. Final adjustments gain additional plausibil- 
ity because of the improved internal consistency and over-all sex ratio 
which they imply. 

This general procedure was again applied by Krotki and Thakur 
(1971) to the population of Nepal. These authors made a systematic 
analysis of sex ratios, age ratios, census survivorship rates and the 
Single-year age distribution, in each case gathering evidence of possi- 
ble misreporting or selective under-enumeration. In their adjustments, 
they give maximum weight to arguments for misreporting and generally 
only assume undereenumeration when the alternative type of adjustment 
would require almost impossible assumptions. Two firm rims are esta- 
blished in the age distribution (age groups 5-9 and 25+) and the other 
ages are filled in by comparison to a population that has the same 


relation between these two age distribution measures. 


260 Prevalence of Misreport ing and Under-enumeration 


It was argued at the beginning of the previous section that the 
actual separation of the effects of misreporting and under-reporting in 
a given population is a difficult task. The whole question of the ex- 
tent to which one should rely on an enumerated age distribution is 
a serious debate in demography. 

A good entry into this discussion may be through what has been 
called the Keyfitz-van de Walle controversy. In an article on Indonesia 
entitled "Age Distribution as a Challenge to Development," Keyfitz (1965) 
took the age distribution seriously and argued that the entrants to the 
labor force would double in the next five years. He looked especially 


at the relation between age groups 0-9 and 10-19 as enumerated in 1961 
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and Found evidence that the latter group was relatively small. This 
could be explained in terms of the revolutions of the 1940's as compared 
to the peace and relative prosperity of the 1950's. Keyfitz argued that 
the absorption into the labor force of this group, which in 1961 was 
aged 0+9, could well be a difficult operation for the Indonesian economy. 
In a study of characteristic features of census age distributions 
in illiterate populations, van de Walle (1966) compared a series of 
census data from Tropical Africa to that of Indonesia and noted that the 
irregularities uncovered by Keyfitz were in fact common to many illiter- 
ate populations. In discussing why this bias should be systematic, he 
argues that there are various patterns of age misreporting common to 
these countries. Ina later article, van de Walle (1968) puts forth 
certain propositions to explain the "Characteristics of African Demo- 
graphic Data." He brings the problem down to that of trying to record 
the ages of people who do not know their exact ages and are not funda- 
mentally interested in knowing them. Ages are therefore often estimated 
by the interviewer. On the female side of the age distribution there is 
generally a deficiency at ages 10-14 paired with excesses at 20-40 and 
especially at ages over 65. On the male side, the persons in their 
teens seem to have their ages under-estimated, while adult males to age 
35 are missing. Though van de Walle recognizes that these distortions 
could be due to both differential age misreporting and omissions, he 
tends to put emphasis on the former except for young adult males. There 
would be a tendency for the enumerator to decrease the ages of children 
who have not reached puberty. Also, there would be a tendency for inter- 
viewers to systematically age those women who are already married or 


mothers, starting from a supposed age at marriage and a standard interval 
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between births. The bias would be initiated by assuming a higher 
"typical" age of marriage than actually prevails. 

Coale and Demeny (U.N., 1967: Population Study Number 42) have 
taken up essentially the same arguments in their discussion of charac- 
teristic forms of age misstatement. By comparing over 150 populations 
of each sex with a chosen stable population, they claim to have iden- 
tified two general patterns of age misreporting. The one would be 
characteristic of African and Asian populations and would be essentially 
as described above. The other is the Latin American pattern where the 
age is generally given by the respondent and where there is less system- 
atic distortion over large age groups but much age heaping at certain 
preferred ages. They also note that the male distortions, which on the 
average are larger, show less similarity among countries. 

But, as indicated earlier, the Keyfitz-van de Walle controversy 
does not cover the whole range of possibilities. Also, as both authors 
recognize, the issue of whether or not the distortions are real can 
ultimately be resolved when subsequent censuses are available. But the 
issue of selective misreporting versus under-enumeration still cannot be 
resolved in this way. The already noted similarity of methods proposed 
by Coale (1955) and Demeny and Shorter (1968) to deal with the opposite 
problems is evidence to this effect. 

The under-enumeration of young children is a feature of censuses 
and surveys that has often been noted. Thus Bourgeois-Pichat (U.N., 
1968: Population Study Number 39) suggests that the age group 0-4 should 
sometimes be left out of the analysis. Coale (1955) has put forth a con- 
sistent argument for under-enumeration in the United States; this 


under-enumeration would tend to concentrate on young children and on 
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adult males--especially in the non-white population. Krotki's (1963) 
analysis of Pakistanian data stresses under-enumeration of children, 
of females starting at age 5-9, and of men especially at 20-24. Simi- 
larly, in Nepal (Krotki and Thakur, 1971), the main deficiencies were 
in ages 0-4 for both sexes, 10-19 for females, and 15-24 for males. 
These deficiencies have sometimes been explained in terms of the lack 
of importance placed on young children, the desire to hide young mar- 
riageable or newly married females, and the high mobility of the young 
adult male. As a last example, Coale and Hoover (1958: 354, 368-69) 
suggest an underecount of children 0-4 and of females in India for 

a total under-enumeration of some 5.0 to 6.5 per cent, as well as an 
under-count of children 0-4 and of males 10-35 in Mexico for a total 


under-enumeration of some 3.5 per cent. 


deg Some Case Studies 

Though reference has already been made to most of the studies 
listed below, the author thought it would be useful to include short 
summaries of some of the major applications to specific populations 
of the methods outlined in this chapter. The list is chronological in 
order. 

Coale (1955): This is essentially a revision of U.S. census 
figures for 1950. Emphasis is placed on under-enumeration with final 
estimates indicating 3.6% under-enumeration (five million). The figure 
for the non-white population rises to 12-13%. A method is presented for 
estimating under-enumeration when at least two censuses separated by five 
or ten years and reliable vital registration data for the last five to 


fifteen years are available. 
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Bourgeois-Pichat (1958): Colombia and Chile are given as 


examples. Use is made of census survival methods and stable population 
formulae, including those dealing with age at death, to estimate vital 
rates. The author tends to exclude age group 0-4 from the analysis due 
to its under-enumeration; thus in the stable population method he uses 


the proportion (5-14)/5+ to characterize the age distribution. 


Abdel-Aty (1961): Life table functions are derived for Egypt 
using model life tables (U.N., 1955: Population Study Number 22) and 
quasi-stable population theory. The life table so established is used 
to adjust the age distribution and subsequently to derive vital rates. 


Age group 0-4 is left out due to under-enumeration,. 


Coale and Zelnik (1963): An extension of the Coale (1955) 
analysis to U.S. censuses of 1880-1950. Extensive use is made of the 
Single-year age distribution and of projections from vital registration 
data to estimate the population at the census dates. The lowest 


under-enumeration is found to be that of females 15-29, 


Krotki (1963): The 1961 census of Pakistan is first analyzed for 
under-enumeration especially using survival measures of the cohorts that 
were also enumerated in 1951. The under-enumeration, all below age 25, 
was found to be 8.2% (eight million). The estimate so established was 
subsequently used as the official figure for the population of Pakistan. 


The vital rates are derived from the adjusted age distribution. 


Keyfitz (1965): The age distribution of Indonesia, especially the 
proportion (0-9)/(10-19), is taken to indicate changes in conditions of 


health, peace, and prosperity and to be a challenge for the economic 
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34 
development of the country. 


Kim (1965): An analysis of the war losses in Korea through 
Stable population methods. After adjustments for migration, it is 
found that census data for 1925-1940 are accurate. The stability of 
the age distribution over this period is used as evidence of the ap- 
plicability of stable population methods. Life table functions are 
derived from stable population formulae en also using the following 


age distribution measures: (5-14)/5+ and (0-4) /(15-44). 


Coale and Demeny (1967: U.N. Population Study Number 42): 


Examples for India, Brazil, and Mexico are used in demonstrating stable 
population techniques. Adjustments are made for misreporting but not 


for selective under-enumeration. 


Romaniuk (1967): In estimating birth rates for the Congo, the 
author finds that he can have high confidence in the age reporting of 
group 0-4. Fertility is estimated by stable population methods (using 
the proportion at ages 0-4) and by various Brass methods which use data 
from survey questions. It is claimed that, although some under-report- 
ing may have contributed to the deficit among adolescents, the observed 
disturbance in the age distribution is due largely to systematic age 


misclassification. 


Demeny and Shorter (1968): The stable model is found not to be 
applicable to Turkish data due to severe disturbances affecting vital 
rates. Using data from several censuses, a systematic analysis is made 
of age misreporting to discover which cohorts are really disproportion- 


ate in size. Model life tables are used with census data to estimate 
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adult mortality. Survey data is used to estimate child mortality. 
Fertility is estimated both as a residual and through the reverse sur- 
vival of age group 0-9. Age group 0-4 was not used alone because it was 


found to be understated. 


Gaisie (1969): Estimates are made for Ghana relevant to 1960. 
The author uses both census data and survey data on fertility and mor- 
tality. Vital rates are estimated in a variety of ways by combining 
these data. In the stable population method, various measures are used 
to identify the age distribution: (0-4)/(15-44), (5-14)/5+, (0-14)/ 


(15-44), proportion under 15, under 20, under 30, .... 


Krotki and Thakur (1971): Evidence of selective under-enumeration 
in Nepal (1961) is first considered through an analysis of sex ratios, 
age ratios, census survival rates, and the single-year age distribution. 
After slight adjustments for misreporting at age 5-9, it is found that 
confidence can be placed on the proportion (5-9)/25+. The age pyramid 
is then "doctored" on the basis of this proportion. The under-enumera- 
tion, all below age 25, was found to be 4.6%. The vital rates estimated 
on the basis of the adjusted population are claimed to be superior: 
they require less heroic assumptions in regard to under-enumeration, 
they show more consistency with rates derived by other means, and the 
rates obtained using various proportions in the adjusted population show 


less variability. 


Romaniuk and Piche (1971): Official birth rates for Indians and 
Eskimos in Canada for the period 1900 to 1960 were found to be unreliable. 
Stable population estimates were derived using the proportion at ages 


0-4 and at ages 0-14. The former proportion was generally preferred 
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because of slightly higher under-estimation in age group 5-14. The 
0-4 proportion is also more sensitive to recent changes in fertility. 


The age distribution is accepted without alteration. 


It is the author's intention to undertake, in a subsequent project, 
an analysis of the effects on final estimates of the various assumptions 
in regard to misreporting versus under-reporting in some of the above 


studies. 


2.8 Outline of Procedures Chosen 
By way of conclusion to this chapter, the major steps in arriving 
at the desired estimates are outlined below. This also establishes 
a type of summary of the suggestions put forth in the above discussions. 
(a). Establish the rate of natural increase. The rate of growth 
as calculated from the inter-census change must be adjusted 
for two possible errors: 
le Effects of migration: we must attempt to estimate 
migration (including its age- and sex-selectivity) 
so that the population can be artificially closed; 

ii. Effects of differential under-enumeration between 
the two censuses: any evidence of such a differen- 
tial should be taken into account in estimating the 
actual rate of natural growth. 

(b). Adjust the age-sex distribution. Apart from distortions due 
to migration, those that may be due to misreporting and/or 
to selective omissions must be considered. This would be 
based partly on cultural and social reasons for the possible 
misreporting and/or under-enumeration but especially on an 


analysis of the internal consistency of the enumerated age 


distribution through the following measures: 
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i. Masculinity ratios of the various age groups: this 
ratio (males per one hundred females) should normal- 
ly be slightly over 100 in the young childhood ages, 
then remain steady around 100, to later move some- 
what below this figure for the older age groups. 


-ii. Age ratios for each sex: these ratios (proportion 


which a given five-year age group bears to the aver- 
age of its two neighboring age groups) should normally 
be near unity throughout the population. 


iii. Census survival rates of the various age groups for 
each sexs these rates (proportion of a given age 
group surviving to the appropriate group in the fol- 
lowing census) should all be less than unity, rising 
to a peak somewhere between ages 5 and 14 and then 
declining with age at an increasing pace. 


ive Single-year age distribution: distortions in the 
regularity of this distribution can be used as evi- 
dence of age heaping and sometimes of direction of 
the age shift. 

Distortions in the above measures must be accounted for by 

misreporting and/or selective under-enumeration. Adjustments 

are made for under-enumeration when it is hardly possible 
that the error involved is due to misreporting. An ogive 

{proportion to a certain age) in which one can have confi- 

dence is then chosen so that the cumulation takes care of 

misreporting. 

Use this adjusted growth rate and age distribution as the 

basis for estimating vital rates: 

i. Census survival method: in this procedure, the age 
distribution is adjusted only for differential under- 
enumeration (including that which would have affected 
given age groups more in one of the two censuses used). 
Other misreporting and under-enumeration would assume 
to cancel out. 

ii. Stable population method: adjusted proportions at 
different ages in the later census and growth rate 
determine the choice of a model stable population 


whose parameters are assumed to be those of the given 
population. 
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iii. Quasi-stable adjustments: changes in the rate of 
growth over a given time period is used as evidence 
of declining mortality. Adjustments are then made 
for effects of this change on estimated rates. 


The methods outlined in sections (a) and (b) above will be used 


in Chapter 3, while those of section (c) will be applied in Chapter 4. 
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CHAPTER 3 
PRESENTATION AND ADJUSTMENT OF DATA 


Though the estimates that are to be derived for the Moroccan 
population simply require that we have as data the rate of growth and 
some measure of the age distribution, it is immediately evident that 
establishing these two parameters is in itself problematic. Bourgeois- 
Pichat (1958), who was probably the first demographer to make use of 
these stable population methods in estimating vital rates, warns that 
they should never be used mechanically. Any brief glance at the graphs 
and tables presented in this chapter is sufficient to indicate the 
inadequacy and distortion in the data that are to be used. 

We will therefore proceed to make adjustments first to the growth 
rate (for migration and differential under-enumeration), then to the age 
distribution (for omissions and misreporting). In order to gain insight 
into the data, a brief history of Moroccan censuses will first be given. 
Comparisons will also be made with Algerian and Tunisian age distribu- 
ion sk and the various explanations that have been offered to take 


account of the distortions will be reviewed. 


36k Moroccan Censuses, 1921 to 1971 


Though the 1960 census was the first operation of this kind 
undertaken simultaneously for the whole of Morocco and for all popula- 
tions living therein, there are a number of earlier enumerations dating 
back to 1921. Before the country obtained its independence in 1956, it 


was divided into the French (South) and Spanish (North) Protectorates. 
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These regions will hereafter be called South Zone and North Zone, 
respectively (Figure 1). Three other divisions within the country must 
also be kept in mind. Ifni, a small corner on the south edge of Agadir, 
was not integrated into Morocco until after 1960 and it will therefore 
be left out of this analysis. Tanger, to the north opposite Gibraltar, 
was administered until 1956 as an international port. Tarfaya, which 
stretches below Agadir to the Spanish Sahara, is mostly a desert area 
which was also administered by Spain and thus the estimates are some- 
times included with those of the North Zone. Some estimates, but no 
enumerations, are available for these three areas during the colonial 
period. 

For the South Zone, a total of six enumerations were made before 
independence. The three for 1921, 1926, and 1931 covered only the 
regions that had then been conquered (irdeiohs contrélées") though esti- 
mates have been made for the other regions. In 1921, the rural Muslem 
population was simply estimated on the basis of the number of dwellings. 
The results of this first operation are claimed to be of little value. 
The 1926 enumeration initiated the division of the Muslem population into 
three age categories (children, adults, old people) but no information on 
sex was obtained. In 1931, the sex distinction was added, for the Muslem 
population, to that of the three age groups. At the fourth enumeration 
in 1936, the whole South Zone was included ("pacification achevée"). 

The Muslems were still enumerated by means of lists provided by local 
authorities and again by the three large age groups. However, as regards 
the total count, this enumeration is definitely superior to the previous 
ones. Noin (1970: I: 30-32) even claims that it is superior to the 


1951-52 results, while Benyoussef (1967: 44) regards the 1936 and 1951-52 
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censuses to be about equal in quality but superior to all other 
pre-independence counts. The enumeration of 1947 is generally disre- 
garded. The fact is that it enumerated more Morocco Muslems and Morocco 
Israelites than did the 1951-52 count. It was based on lists established 
for the distribution of ration tickets and it is thus expected to have 
over-estimated the population. This over-estimate would affect particu- 
larly women and children. The masculinity ratio obtained (95.1), which 
is lower than at any other census, tends to support this assumption. 

The next census took place in 1951-52 and involved the first real indiv- 
idual enumeration. It was carried out in two stages. The Foreigners, 
Morocco Israelites, arid those Muslems who were living in European quar- 
ters were enumerated relevant to April 15, 1951. The remainder of the 
Muslem population was subsequently enumerated relevant to April-May, 
1952. A certain sample (about 1/14) of the Morocco Muslem population 
was asked to declare age, thus providing the first age distribution for 
this population. However, as Noin (1970: I: 32) notes, this census took 
place during the period of struggles that preceded the end of the Pro- 
tectorate. He thus suspects an under-enumeration especially of men in 
urban areas and of various tribes in certain rural areas. 

The author did not locate the original publications of census 
results for the North Zone. Here we seemingly have four censuses before 
independence: 1930, 1935, 1940, and 1950. Noin (1970) claims that the 
ones of 1935 and 1950 are much more reliable than the others. The latter 
(relevant to December 31, 1950) established the age distribution of the 
eoeiactont This distribution is reputed to be the best ever obtained 


in Morocco. 
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TABLE 1. POPULATION OF MOROCCO BY ETHNICITY FROM CENSUSES 
AND ESTIMATES, 1921 TO 1971. 


ALL ETHNIC MOROCCO MOROCCO 
GROUPS MUSLEMS ISRAELITES 


SOUTH ZONE (FRENCH) 


FOREIGNERS | 


1921 4,333,780 4,161 ,8008 91,315 80,665 
1926 4,902,164 4,681 ,9004 115,552 104,712 
1931 5,364,766 5,067, 7008 124,585 172,481 
1936 6,245,236 5,880, 700 161,942 202,594 
1947 8,617,387 8,088,551 203,839 324,997 
1951-52 7,998,304 7,442,110 199,156 357,038 


NORTH ZONE AND TARFAYA (SPANISH) 


1930 750,000 690,000 12,000 48,000 

1940 1,003,954 926,067 14,734 63,153 

1950 1.02551 17 932,086 7,872 $3,159 
TANGER 

1941 102,306 72,670 7,102 22,534 

1952 172,000 115,000 15,000 42,000 


WHOLE COUNTRY 


a a 


1960 11,626,232 11,067,929 162,420 395,883 


1971 Libis 799259 15,236,153 SP) 111,987 


4This includes estimates for the non-conquered regions: 
1921: 790,000 
1926: 665,000 
1931: 476,100 


Sources? Maroc, Service des Statistiques, 1947: II: 2-3; 
Maroc, Service Central des Statistiques (S.C.S.) 1952: III: 
XVIII. 


Maroc, S.C.S., 1965: I: 8-9. 
Le Petit Marocain (le 2 novembre, 1971) for 1971 data. 
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Two censuses have been taken since independence. The one of 
June 18, 1960, covered the whole country including Tanger and Tarfaya 
but still excluding Ifni. In rural areas, a full count was made; and, 
in one-tenth of the douars (administrative districts with ten to five- 
hundred households), additional information was obtained on each 
individual. In urban areas, this information was gathered for the en- 
tire population. The operation was in all likelihood superior to the 
previous censuses; more will be said about this later. The last census 
was held in 1971 (relevant to July 20) but at the time of this writing 
only a few gross totals are available to this author and these will gen- 
erally be neglected. For a descriptive evaluation of this 1971 census 


Operation, see Beaujot and Elamrani-Jamal (1972). 


Ee Migration 


Movement across international boundaries distorts the rate of 
natural growth as calculated from inter-census change. It is therefore 
necessary to control for this factor. Migration in Morocco has been 
selective by ethnicity and thus the various groups will be considered 
separately. 

All indications are that migration of Muslems during the reference 
period (1950-1960) is rather negligible. There are presently large num- 
bers of Moroccan workers going to various European countries (especially 
to France) but the statistics available would show that this trend has 


gained considerable proportions only since 1960.2 The best source of 


SThe Ministere du Travail et de la Formation Professionnalle 
(Royaume du Maroc) registered only 1,245 departures of Moroccan workers 
in 1960, while in 1970 there were over 31,000. French sources [Institut 
National de Statistiques et d'Etudes Economiques (INSEE), 1966: 90] 
registered only 3,300 permanent entries of workers during the 1950-60 
decade in comparison with 56,000 for the years 1961-65, The French 
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information on the migration of Muslems is the French censuses. These 
establish the total of Moroccans in France as 10,700 in 1954 and 33,300 
in 1962, International Migration Digest (1965) indicates that 80% of 
Moroccan workers emigrating to Europe go to France. We could thus 
propose a figure in the order of 25,000 as the net loss to Europe in 
1952-1960. A few other migratory movements should be considered. Mus- 
lems are requested by their religion to make a pilgrimage to Mecca. 
Prothero (1965) suggests that some pilgrims return home only twenty or 
thirty years after having set out. He presents a map which shows 7,289 
Moroccans at Mecca for an undefined year. It could probably be assumed, 
however, that the number of pilgrims missed by the 1960 census would not 
be very different from that missed by the 1950-52 count. This movement 
would, therefore, not greatly affect the inter-census growth rate. There 
are also certain, though rather limited, nomadic movements which cross 
the international boundaries with Algeria and the Spanish Sahara.’ But 
again, besides being completely unable to set a figure to this movement, 
it would tend to affect both censuses somewhat equally. There is also 
the possibility of migration to other African countries but no information 
census of 1968 would confirm this new trend by placing the total number 
of Moroccans in France at 88,200 fwith 10,700 in 1954 and 33,300 in 1961 
(Prevost, 1969: 14)]. The figures for 1969 and 1970 are of the order of 
143,000 and 170,000, respectively. 

SDevillars (1954) is a valuable source of information on emigration 
of Muslems to France. Using official statistics (1949) and a survey of 
clandestine arrivals at St. Etienne, he suggests a total of 18,000 Moroc- 
cans in France in 1951. This, however, is of little assistance here 
since the study was not repeated in 1960. There is always the possibil- 
ity that clandestine emigration is continuing (see Opinion, 1971). For 
the earlier period, see Ray (1938). 

7?he census publication (Maroc, S.C.S., 1965: I: 35) refers to this 


nomadic movement across borders as minimal. For qualitative references, 
see Ghansah (1969), Paskoff (1957), and Prothero (1965: 115-19). 
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regarding this was located. It was decided to set the net loss of 
Muslems through migration during the 1950-52 to 1960 period at 30,000. 
This is somewhat in agreement with Moroccan sources which place the net 
loss (departures over arrivals) of Muslems at 19,800 for the period 1956 
to 1960.8 

The emigration of Israelites is of larger proportions, especially 
in relation to the total size of this population (222,000 in 1950-52 and 
162,000 in 1960). An analysis of the extent of this loss is presented 
along with the results of the 1960 census (Maroc, S.C.S., 1965: I: 33). 
By comparing the projection (e, = 55) of the 1952 population with the 
age distribution of 1960, they establish a loss of some 80,500 who had 
been enumerated in 1950-52 plus some 27,000 who would have been born 
Since for a total of 107,500.” This conforms somewhat with Israeli 
sources (Central Bureau of Statistics oppor 1966: 46) since the num- 
ber of Jews born in Morocco, Algeria, and Tunisia who were in Israel in 
1960 is estimated at 158,773. Unfortunately, the immigrants from these 
three countries are not separated in the Statistical Abstract of Israel 
so that a direct comparison is not possible. 

The foreign population is still further from being closed, since 
both in- and out-migration are occurring. !9 These foreigners include 
(in 1960) 54% French, 8% Spanish, 29% Algerians, 3% Italians, 

8These sources (Maroc, S.C.S, Annuaire. . .) are, by their own 
account, inadequate until 1956 because they missed many departures 
toward Algeria in the Oujda region. 


"The actual number of emigrants would be 94,000 with the other 
13,500 being births to migrants after the latter's departure. 


10According to the census publication, the important emigration 
would have started around 1956 but there would be an immigration of 
some 53,000 Algerian refugees before 1960. 
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and 6% others. The total is 484,000 in 1950-52 and 395,000 in 1960. 

An analysis by projection would suggest a net loss of 93,000 who had 
been counted in 1950-51 plus some 31,800 children born since for a total 
of 125,400.>" This compares somewhat with the statistics of repatria- 
tions to France, the estimates of which vary between 125,000 and 170,000 
for 1955 to 1960 (France, INSEE, 1969: 117). 

This analysis of migration shows that only the Morocco Muslem 
population is relatively closed.!? Thus the major part of the subse- 
quent analysis is based on only this group. Immigration, by definition, 
cannot affect this group since, for example, Algerian refugees were 
classified as Foreigners and not as Morocco Muslems. These considera- 
tions regarding migration do, however, have some effect on the calculated 
growth rates (Table 2) and age distributions (Tables 3 and 4) that will 


be used as the basis for the estimates. 


11the total for 1951 in the South was first reduced by 2% to be 
able to add it to the North totals. A projection with level 19 of the 
U.N. (1967) Population Study Number 42 (e, = 65) suggests a loss of 
93,500. If we impose the same proportion for ages (0-9)/(10-19), we 
need to add another 31,800 at ages 0-9 in 1960. The actual migrants 
would be 109,400 with the remaining 15,900 being made up of births to 
migrants once these had left. 


12The estimates presented here are in relative conformity with 
those presented in the U.N. Demographic Yearbooks. Our calculations 
indicate a total of 30,000 + 94,000 + 109,000 = 233,000 net loss 
through migration. The Demographic Yearbooks tabulate 265,000 long- 
term emigrants and 85,000 long-term immigrants in the 1955 to 1960 
period for a net loss of 180,000. On the other hand, the net differ- 
ence between arrivals and departures for the same period would 
indicate a loss of 260,000. 
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TABLE 2% POPULATION OF MOROCCO AND ANNUAL GROWTH RATES 1952 TO 
1960, GROSS FIGURES AND ADJUSTMENTS FOR MIGRATION 


ANNUAL PERCENTAGE _ | 
1960 OF GROWTH 


FROM AFTER ADJUST 
GROSS MENTS FOR 
FIGURES | MIGRATION 


CENSUS CLOSED 
POPULATION | POPULATION> 


Muslems 8,530,660 | 11,067,930 {11,097,930 3.3 
Israelites 212,030 162,420 269,920 3209 
Foreigners 489,480 395,880 521,300 0.8 


TOTAL 9,232,970 | 11,626,230 |11,889,150 


4In order to move all populations to 1952, certain adjustments were 
made to the data from 1950 (North Zone) and from 1951 (Israelites and 
Foreigners). For the Muslems, the 1950 totals (North) were increased by 
2.2% per year. For the Israelites, the totals from the North (1950) and 
from the South (1951) were increased by 2.0% per year. For the Foreign- 
ers, the totals of the North (1950) and of the South (1951) were 
increased by 1.0% per year. 


>There were 30,000 Muslems; 107,500 Israelites; and 125,400 
Foreigners added to compensate for migration (see text). 


Source of base data: Maroc, S.C.S., 1965: I: 8-9. 


TABLE 3. AGE DISTRIBUTIONS WITH ADJUSTMENTS FOR MIGRATION, 
MOROCCO MUSLEMS AND TOTAL POPULATION, 1960 


MOROCCO MUSLEMS 


CENSUS DATA AFTER ADJUSTMENTS FOR MIGRATION 
FEMALES | MALES ~—|—FEMALES 
1,037,964 1,087,249 1,038,400 | 1,087,718 
919,287 883,445 919,660 | 
584,929 437,440 585,201 
349,308 327,845 349 ,632 328,117 
392,114 479,366 395,123 479,666 


| 

| 
417,119 499, 642 421,211 500,004 
371 ,062 428,329 Sare 428,687 
314,223 288,201 317,178 | 288,498 
274,216 293,147 937,02 68 wilesbu2 oan 510 
176,304 142,298 175-2 06the lembelocn ol” 
190,470 204,901 192,999 | 205,259 
96,672 64,100 96,995 | 64,272 
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TABLE 3. 


Continued. 


MOROCCO MUSLEMS 
shes 22d nev Hecbetete ete 
CENSUS DATA AFTER ADJUSTMENTS FOR MIGRATION | 


FEMALES MALES FEMALES 


160,468 184,954 161,032 185,392 | 
242,324 197,530 243,048 198,219 | 
5,526,460 5,518,447 | 5,551,622 5,523,285 | 
12,072 10,950 12,072 | 10,950 | 
5,538,532 5,529,397 5,563,694 5,534,235 | 


TOTAL POPULATION 


} 

CENSUS DATA AFTER ADJUSTMENTS FOR MIGRATION | 

FEMALES MALES FEMALES _| 

0-4 1,073,163 1,121,647 1,090,512 | 1,137,944 | 

5-9 955,045 917,805 971,276 932,085 | 

10-14 616,109 466,611 628,753 479,497 

15-19 370,937 351,383 383,803 361,522 

20-24 406,634 500,892 422,145 | 507,676 

| 

25-29 434,767 521,978 445,025 526,554 

30-34 390,269 450,119 409,615 | 455,380 | 

35-39 332,918 308,043 346,230 | 315,752 | 

40-44 289,755 309, 381 300,007 | 314,863 | 

45-49 190,561 156,702 199,881 | 162,659 

50-54 204,069 218,538 211,971 223,539 

55-59 107,164 73,759 111,895 77,890 
60-64 169,486 194,575 173,041 197,186 
65+ 255,283 213,648 259,335 217,384 
Total | 5,796,161 5,805,081 5,953,489 | 5,910,651 
N.D.@ 13,011 11,979 13,011 11,979 
TOTAL | 5,809,172 5,817,060 5,966,500 5,922,630 


8n.D. = Age not declared. 


Note: In establishing the age distribution of the migrant popula- 
tion, the following procedures were used. The 30,000 Muslems were 
divided into age groups according to the masculinity ratio (520) of Mo- 
roccans in France in 1962 and according to the age distribution of 
Foreigners in France (INSEE, 1967). (This latter assumption is highly 
questionable but it provides the only viable alternative given the 
available data.) The 107,500 migrant Israelites were establishec on the 
basis of projections (Maroc, S.C.S., 1965: I: 33); and thus the age dis- 
tribution of the projected population minus the age distribution of the 
enumerated population gives the age distribution of the emigrant 
population. The same procedure was used for the 125,400 Foreigners. 


Source of base data: Maroc, S.C.S., 1965: I: 104-05. 
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TABLE 4. ESTIMATED AGE DISTRIBUTION, MOROCCO MUSLEMS, 1950 


693,935 Tees Gisy 
607,069 559,815 
459,430 332,190 
295,936 294,940 
239,065 347,560 


| 

i 
| 275,228 392,495 
30-34 304,854 385,797 
| 35-39 | 253,490 296,232 
40-44 238,185 258,730 
| 148,903 119,221 

lve 186,773 | 
75,471 56,361 

125,647 133,839 | 
160,151 124,463 


4,050,756 4,136,167 


Procedure used? 
1. Population of the South in 1952 (Maroc; S.C.S., 1965: I: 
36) was reduced uniformly by 4%. 
2. Population of the North in 1950 (Maroc, S.C.S., 1965: I: 
37) was added. 
3. The estimates of total population for 1950 of Tanger and 
Tarfaya (Maroc, S.C.S., 1965: I: 8, 37) were added, 
assuming the same age structure as the combination of 
North and South Zones. 
Jee Differential Under-enumeration and Final Estimates of 
Natural Growth 1952-1960 
Only the Morocco Muslem population will be considered herel > It 
was noted in the first section of this chapter that there are various 
reasons to expect a superiority of 1960 census data over that of 1950-52. 
The comprehensive studies of Benyoussef (1967) and Noin (1970) are in 


agreement on this point. But the difficulty is that of fixing a figure 


to the differential. The gross data for 1950-52 and 1960 would indicate 


13Muslems constituted 91.9% of the Population of Morocco in 1950-52 
and 95.2% in 1960. 
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that, after proportional adjustments for the various regions, the rate 


of growth of Muslems would be in the order of 3.25% per year (Table 5). 


TABLE 5. POPULATION OF MOROCCO AND ANNUAL GROWTH RATES, 1950-1971 
ST SEL IE AT TI ITE TT EAE PD ICL AI SEITE PTET GLE LTE PLL LS LE TI TEB 


ANNUAL 
GROWTH | 
1950 1951 1952 1960 1971 RATE | 
1950-52 | 
SOUTH ZONE 
Muslems 7,442,100 9,783,700 
Israelites 199,160 151,290 
Foreigners 357,040 B20) 310 
NORTH ZONE 
Muslems 932,100 1,160,800 
Israelites 15070 4,880 
Foreigners 85,160 41,070 
TANGER 
Muslems 115,000 123,480 0.9 
Israelites 15,000 6,250 -10.4 
Foreigners 42,000 345510 -2.4 


AVERAGE WEIGHTED BY 1960 TOTALS 
Muslems 


Israelites 
Foreigners 


WHOLE COUNTRY 


Mus lems 15,236,153 
Israelites 31,119 
Foreigners 111,987 


Note: No adjustments. 
Sources of data: Maroc, S.C.S., 1965: I: 8; 
Le Petit Marocain (le 2 novembre 1971). 
However, a comparison with previous censuses (Table 6) casts doubts on 


this rate. It is unlikely that the growth would be lower in the periods 
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1936-1952 (South) and 1940-1950 (North) than in the previous inter-census 
periods. It is equally unlikely that the growth since 1950-52 would be 
so much higher than that of the 1936-40 to 1950-52 period. The 1950-52 
enumeration would therefore seem to have been subjected to more omissions 
that that of 1960. As was noted earlier, the former census was held 


during the period of struggles that preceded the end of the Protectorate. 


TABLE 6. MOROCCO MUSLEM POPULATION AND GROWTH RATES, 1921-1960 


SOE Ig a I I OLS IEE TIRED OITA ETI E IS LNG IEEE AREAL ALCL PEE PLC EE IEE 


| ANNUAL GROWTH 
POPULATION RATE? 


SOUTH ZONE 


1921 4,161,800 ae 
1926 4,681,900 233 
1931 5,067,700 EA 
1936 5,880,700 3.0 
1952 7,442,100 nes 
1960 9,783,700 sig! 


NORTH ZONE AND TARFAYA 


1930 690,000 


1940 926,100 
1950 932,100 
1960 1,160,800 


ac: ; 
Since previous census. 


Note: No adjustments. 


Source of data: Maroc, S.C.S., 1965: I: 8. 


Additional information on differential under-enumeration can be 
obtained by comparing the two age distributions (Figure we These 
superimposed pyramids are roughly similar but two sources of differences 


are evident: there are considerably fewer at ages 0-9 in 1950 and there 


l4ror sources of data, see Table 3 (1960 Muslems After Adjustments 
for Migration) and Table 4. 
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are fewer men in ages 20-29 in 1950. These differences will be taken up 
in the opposite order. 

It could be expected that political turbulence would have more 
impact on the enumeration of the male sex. It is difficult to know what 
the sex ratio of a population like that of Morocco should be; some au- 
thors have argued for relatively strong female mortality. The masculinity 
ratios in the various censuses are as follows:!° 

LOS } ALOLT9 

E9363" 7 t0l.4 

1947: 950! 

O25 98.4 

PO OU Se Ome2 
Other than the ratio for 1947 (which probably indicates an over-estimate 
of females because of the use of ration tickets as the basis of the cen- 
sus count), the ratio for 1952 is the lowest. The masculinity ratios by 
age give evidence of a more predominant lack of males at ages 20-34 in 
1950 (Figure 3). To bring the 1950 sex ratios for these ages in line 
with those of 1960, we need to add 135,900 men, 16 This brings the 
over-all masculinity ratio of 1950 to 101.2. 

The divergence at ages 0-9 is more difficult to explain. The 
distribution by single years of age, which will be presented later (Fig- 
ure 15), shows that the difference exists at almost each of these ages 
of each sex and especially at age zero. Both census publications (Maroc, 


S.C.S., 19523 Is XXVI; 1965: Is 45) suspect that the very young have been 


under-enumerated. However, indications would be that this was worse 


1 5sSources of data: Maroc, Service des Statistiques (1947: IL: 
I~n3): Maroc, S.C.S.,(1952% IIi: XXID; Maroc, S.C.S. (19653 I: 105). 


16Females 1950 x Masculinity ratio of 1960 = Males 1950. This 
135,900 is the total of 47,242 at 20-24; 55,420 at 25-29; and 33,270 
at 30-34, 
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in 1950-52. Part of the difference could be explained by a decline in 
infant mortality; but a decline in the order of 150 per 1,000 would be 
necessary to explain the whole.difference,!/ It could also be that fer- 
tility was reduced in 1950-52 due to political problems. A difference 
of 4.0 per 1,000 in the crude birth rate would explain the average pro- 
portionate differences in ages 0-9 (or a difference of 6.5 per 1,000 
would explain the divergence at age zero) .'8 Any estimate within this 
range can be little more than a guess. If we allow for a decline of 

30 per 1,000 in the infant mortality rate, there remains a difference of 
3.0% in the proportion at ages 0-9. Three hypotheses will be retained 
to cover the range of possibilities: 


(a). All the difference is due to fertility change: no 
differential under-enumeration at 0-9 in 1950-523 


(b). Half the difference is due to fertility change: 
differential under-enumeration of 1.5% or of 122,800 
children in 1950-523 


(c). None of the difference is due to fertility: differential 
under-enumeration of 3.0% or of 245,600 children in 1950-52. 


As noted earlier (section 3.1), it is suspected that part of the 
relative under-enumeration of 1950-52 involved whole areas. This type 
of omission could not be picked up by differences in the age distribu- 
tions. To isolate the regions that may have been more affected, the 


rates of growth were calculated according to seven regions (see map, 


17 The average difference in proportions for ages 0-9 is 0.4%; 
applied to age zero, the implied difference in infant mortality is 
calculated as follows: 


change in the proportion aged zero x total population x 1,000 or 


proportion aged zero x total population 


004 x 8,187,000 x 1,000 = 154, 


7026 X 8,187,000 


18,004 x 8,187,000 x 1,000 = 4.0. 
~~ 8,187,000 
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Figure 1) that can be isolated for the censuses 1936 through 1971 

(Table 7). In each region, the 1936-52 growth is considerably lower 
than the 1936-60 growth, while the 1950-52 to 1960 rates are very high. 
The region of Fez seems to indicate an excessive under-enumeration in 
1952: its 1952-1960 growth is equal to the average for the country while 
the 1936-1952 growth is zero. Since its population increased over the 
whole period 1936-1960, it would be difficult to accept that all this 
increase occurred after 1952. Another factor would isolate this region 
as problematic: as the pre-Colonial capital, it has always been an im- 
portant center of political activity. Projecting from the various 
regional growth rates, we could suggest an under-enumeration of some 
120,000 for the region of Fez.!9 Since such a strong under-enumeration 
could have occurred in one region, we could propose an even larger under- 
enumeration for the whole of the country. 

As a conclusion to this section, the various suggested adjustments 
for under-enumeration are put forth in the form of three hypotheses 
(Table 8). The basis for these hypotheses is little more than a calcu- 
lated guess. The main idea is to span the range of possible growth rates. 
The assumptions are as follows: 


Hypothesis 1: No differential under-enumeration between the two 
censuses 3 


Hypothesis 2: Medium range of differential under-enumeration 
affecting the 1950-52 census; 


Hypothesis 3: Strong differential under-enumeration affecting 
the 1950-52 census. 


19since the growth rate for 1936-1960 is half of the rate for the 
South Zone, the rate of 0.75% per year (half the 1936-1952 rate of the 
South Zone) was used to project the 1936 population to 1952. This 
brings the total up to 1,080,000 rather than the enumerated 958,950. 
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TABLE 7. ANNUAL GROWTH RATES BY REGION AND SEX, 1936-1971 


sisson evecbshinsassacsacsssasiaiestoeseaaaemeescoeeemesin-ticeteeaieemsasemea eee eee cee a ee a a 
MOROCCO MUSLEMS GROUPS 


| tts 1936-1952 | 1952-1960 | 1936-1960 | 1960-1971 
CASABLANCA 


Males 
Females 


FEZ 
Males 
Females 


| MARRAKECH AND AGADIR 
Males 
Females 


MEK NES 
Males 
Females 


OUJDA 
Males 
Females 


RABAT 
Males 
Females 


TOTAL SOUTH ZONE 
Males 
Females 


1940-1950 
-0.1 


1940-1960 
1.2 


NORTH ZONE 
Males 
Females 


Note: 1. This excludes Tanger and Tarfaya throughout. 

2. The regions were checked for changes with the use of ad- 
ministrative maps relevant to the various dates. The 
only change (other than the later sub-division of regions) 
is in regard to the "Territoire du Dra" which in 1936 
spanned the southern edges of the regions of Agadir, Mar- 
rakech, and Meknes to the north of the Algerian border. 
The small population (78,017) of this region was arbi- 
trarily divided equally among the three regions involved. 

3. No adjustments for migration. 


Source of data: Maroc, Service du Travail et des Questions Sociales 
(1936: 2-3); 
Maroc, S.C.S. (1952: III: 10-11); 
Maroc, S.C.S. (1965: Is 62)3 
Le Petit Marocain (le 2 novembre 1971). 
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TABLE 8, POPULATION OF MOROCCO IN MAY, 1952, AND ANNUAL GROWTH 
RATES 1952-1960, ACCORDING TO THREE HYPOTHESES OF 
DIFFERENTIAL UNDER-ENUMERATION 


SS IR I a a a SE EEE 0S SE SS I SOS SS ST SSE SES 
| tst—‘(tSCS~™sSsSsSsSCSSS TL ypotests 1 [nYPOTHESIS 2 | HYPOTHESIS 3 | 


MOROCCO MUSLEMS 


Enumerated in 1952 8,530,660 8,530,660 8,530,660 


Adjustments for under- 
enumeration 
Males 20-34 — 0 135,900 | 135,900 | 
Children 0-9 0 122,800 245,600 | 
Fez and other regions 0 120,000 180,000 | 
NEW TOTAL FOR 1952 8,530,660 8,909,360 9,092,160 | 
Implied under-enumeration 
in 1952 0.0% 4.3% 6.2% 
Annual Growth 1952-1960 3.47, | 2.8% 264% 
ALL ETHNIC GROUPS IN 1960 
Annual Growth 1952-1960 3.3% | Lieve! 263% 
Note: 


1. The 1952 population has been adjusted for differences in 
census dates (see Table 2, footnote a"). 

2. The 1960 population that was used (11,097, 930 Muslems 
and 11,889,150 for all ethnic groups) had been adjusted 
for fintacion by adding 30,000 Muslems; 107,500 Israel- 
ites; and 125,400 Foreigners. See Table 2. 

3. The growth rates for the total population were calculated 
by weighting according to the 1960 estimates for the 
three ethnic groups. 


Source of base data: Maroc, S.C.S., 1965: I: 8. 


The first hypothesis is only given by way of Roneacisen Since, on the 
whole, the considerations presented give evidence of at least some dif- 
ferential under-enumeration. After these adjustments for migration and 
for differential omissions, the three hypotheses would suggest a natural 
growth of 3.4, 2.8, and 2.4, respectively for Muslems and of 3.3, 2.7, 


and 2.3 for the total population. 


OAS The Age Distribution 


Now that the growth rate has been established, or at least the 
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probably range thereof, the next step is to make the necessary adjustments 
to the age distribution. The age schedule of particular interest here is 
that of the Muslems in 1960. However, other relevant pyramids will be 
presented for the sake of comparison. The main analysis of the distor- 
tions in the age distribution will be made through the study of its 
internal consistency (sections 3.6 to 3.9) after having considered the 
possible explanations of the irregularities (section 3.5). 

Eight age distributions are presented for consideration (Figures 
4 to 11): Morocco Muslems in each zone in 1960, 29 also in 1952 (South) 
and 1950 (North) , 2! the sample of the 1961-63 Moroccan Multiple-Purpose 
Survey, 22 the sample of the 1959-60 Moroccan Consumer Survey, *? the 1966 


censuses of Tunisia24 25 


and of Algeria. 
As a means of testing the accuracy of census age distributions, 
a United Nations publication (1955: Population Bulletin Number 2: 59-79) 
suggests the use of certain test scores. These, as calculated for some 
of the relevant age distributions, are presented in Table 9. We note 
immediately that the Moroccan age distributions show many more distor- 
tions than do those of Algeria and Tunisia. The Moroccan irreguiarities 
are also outside the range of the hundred-odd scores tabulated in the 
20This excludes Tanger and Tarfaya. No adjustments for migration. 
Sources Maroc, S.C.S., 1965: Is 105, 133, 148, 154, 155, 157. 
2lsource: Maroc, S.C.S., 1965: I: 36, 37. 


22Ssource: Maroc, S.C.S., 1964: 28. Combination of rural (63,506) 
and urban (31,595) samples. 


23source: Maroc, S.C.S., 1961% 61. Sample of 1,955 urban and 
2,370 rural households. 


24source: U.N. Demographic Yearbook, 1969: 160. Total population 
of 4,533,351. 


235ource! U.N., Demographic Yearbook, 1969: 152. Total population 
of 12,075,249. 
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PERCENTRCES 


FIGURE 4. MOROCCO MUSLEMS 1960 FIGURE S. MORECCO MUSLEMS 1960 
SOUTH ZONE NORTH ZONE 


MALES FEMALES 
8 
6.38 
7.38 7.44 
8.65 2.29 
FIGURE 6. MOROCCO MUSLEMS 1952 FIGURE 7. MOROCCO MUSLEMS 1950 


SOUTH ZONE NORTH ZONE 
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PERCENTAGES : PERCENIRGES 


FIGURE 8. MOROCCO 1961-63 FIGURE 9. MOROCCO 1959-60 
MULTIPLE-PURPOSE SURVEY SAMPLE CONSUMER SURVEY 


FIGURE 10. TUNISIA 1966 FIGURE 11. ALGERIA i966 
CENSUS CENSUS 
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TABLE 9. TEST SCORES FOR ACCURACY OF VARIOUS AGE DISTRIBUTIONS 
essences Gstcrtassonsesstuis suse iaeisdneeniaensieansamiacadassoniacatasasecasismmieadcsmgecesisanaseimeree ese saeeetomecteee cette aeiereee reese Seaeee Eee a eee eee 
SCORE MALE FEMALE SCORE 


MOROCCO MUSLEMS 1950 


MOROCCO MUSLEMS 1960 


MUSLEMS, NORTH ZONE 1950 


MUSLEMS, NORTH ZONE 1960 


TUNISIA 1966 


ALGERIA MUSLEMS 1954 


ALGERIA 1966 


Note: Sex ratio score: the mean difference between sex ratios for 
the successive age groups 0-4 to 60-64 averaged irrespective 
of sign; 


Age ratio scores: the mean deviation of age ratios from 100 
per cent, irrespective of sign, for age groups 5-9 to 55-59; 


Joint score: three times the sex ratio score plus the sum 
of the age ratio scores for the two sexes. 


Source of data: Morocco Muslems: see Table 3 (adjusted for migration) 
and Table 4. 
Muslems, North Zone: 1950: Maroc, S.C.S., 1965: I: 373 
Muslems, North Zone: 19608 Maroc, S.C.S., 1965: I: 133, 
£46, 1575 
Tunisia and Algeria: U.N., Demographic Yearbooks. 
United Nations publication (1955: Population Bulletin Number 2: 76). 
The other remark to make at this point is that of a certain 
similarity among these age distributions. In his analysis of the age 
distribution of Tunisia, Picquet (1969) brings out the deficiency in 
both sexes at age groups 15-24. Bouisri and Pradel DeLamaze (1971) 
remark that in spite of the war and the out-migration in Algeria there 


are still more men than women, especially before age 20. Vallin (1970) 


remarks that the 1966 pyramids of Tunisia and Algeria have deficiencies 
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predominantly around age 20, while for Morocco (1960) the deficiencies 
concentrate around age 15. He also notes that there are generally more 
men than women. The masculinity ratios are as follows: 

Morocco, 1960: 100 

Algeria, 1966: 101 

Tunisia, 1966: 104 
The report of the Multiple-Purpose Survey brings out the deficiency at 
ages 10 to 20 which they note is similar to that obtained at the 1952 
and 1960 censuses, Another similarity between Morocco, Algeria, and 
Tunisia is that there are less females than males around 10-14 with 


the opposite situation at ages 20-24. These distortions are much more 


pronounced in the Moroccan case. 


3.5 Various Possible Causes of the Distortions 

As summarized earlier (section 2.6), there are three general 
explanations that can account for distortions in age distributions: 
real phenomena, misreporting, and selective under-reporting. Each of 
these has been used to interpret the age distributions obtained in 
Maghrebian countries. Some of the arguments used will first be pre- 
sented and then some survey material that is relevant to this question 
will be considered. 

Some authors suspect that certain of the deficiencies in age groups 
are real. The argument makes sense in regard to the Algerian population 
where calculations indicate that there were some 500,000 to 800,000 
losses due to the war of independence and some 500,000 losses by migra- 
tion (Bouisri and Pradel DeLamaze, 1971). These factors would naturally 
have been somewhat age- and sex-selective. In Tunisia, Marcoux (1971) 
speaks of certain epidemics, in 1940 and 1946, which would have particu- 


larly affected the younger segments of the population. He also expects 
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a high female mortality due to the hard conditions to which females are 
subjected in traditional Arabic cultures. Vallin (1970) notes that the 
Second World War would have brought on an especially excessive infant 
mortality. He emphasizes that the deficiency is lower in the Moroccan 
(1960) pyramid than jaca Tunisian (1966) age structure, thus adding 
evidence to his hypothesis. The Moroccan Multiple-Purpose Survey (Maroc, 
S.C.S., 1964) suggests that there may have been less births and more 
deaths between 1942 and 1952 due to the war and due to the famine of 
1945. However, the census manual (Maroc, S.C.S., 1965: I: 45) makes the 
Opposite claim: that because of the absence of appreciable military 
losses and the lack of durable epidemics in the course of the last thirty 
years, the abnormalities in the age pyramid cannot be attributed to 
age-selective mortality. 

Most authors suspect considerable misreporting as a major source 
of the lack of uniformity in age distributions. Misclassification at 
older ages is evident (attraction for ages ending in zero), but it is 
the younger population that is of more immediate concern. The authors 
of the Consumer Survey (Maroc, S.C.S., 1961) who have to explain a very 
weird age distribution (Figure 9) call on a certain "psychological cli- 
mate in regard to age," suggesting that children 10 to 12 get recorded 
as about 8 years old and that certain females 13 to 20 get recorded as 
20 to 35. Picquet (1969) suspects that young Tunisian married women 
tend to over-estimate their ages, causing a shift from 15-24 to 25-30. 
Bouisri and Pradel DeLamaze (1971) suspect a similar occurrence in Al- 
geria, especially with the women who get married before the legal age of 
marriage (sixteen). The authors of the Multiple-Purpose Survey propose 


that there is a systematic misreporting by which children are made younger 
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before puberty and older after puberty. Noin (1970) suspects that age 
group 5-9 is over-reported in the 1960 census of Morocco and that men do 
a better job than women at reporting their ages. The authors of the 1960 
census publication compare the 1952 and 1960 censuses and note a large 
deficit in the passage from 5-9 in 1952 to 13-17 in 1960 as well as an 
increase in size with the passage from 10-19 in 1952 to 18-27 in 1960. 
They propose that this is to be explained by a "disaffection" for the 
initial ages of adulthood (13-17). Also, the reduction of age would be 
a rare phenomenon and the recording of ages up to ll or 12 would be good. 
This author suspects that under-enumeration is generally 
down-played, especially in official publications. Picquet (1969) uses 
the masculinity ratios to show that there is a strong under-enumeration 
of females in Tunisia, especially at the ages between childhood and ma- 
turity. He also expects an under-enumeration of men in these ages and 
of both sexes at ages zero and over sixty for a total omission of some 4%. 
Bouisri and Pradel DeLamaze (1971) also expect an under-enumeration of 
females (especially at ages 12-14) in Algeria; in spite of war and emi- 
gration, there are still more males than females. Vallin (1970) notes 
that the Moroccan census missed more young children than did those of 
Tunisia and Algeria. Noin (1970: I: 37-39) objects to the hypothesis of 
under-enumeration of young children in Morocco but supports the proposal 
of omissions of women, especially in rural areas. He proposes a figure 
of 230,000 omitted females plus some 170,000 to 230,000 others for a min- 
imum under-estimate in 1960 of 3.5 to 4.0%. The 1952 and 1960 census 
publications both talk of an under-estimate at ages 0-4 but generally do 


not suspect other forms of age-specific under-enumeration. 
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We see that various opinions, sometimes conflicting, have been put 
forth to explain Moroccan or other related age distributions. But these 
are generally ex post facto hypotheses sometimes supported by impression- 
alistic observations (or biases). There is, however, a small amount of 
independent evidence on misreporting of ages and on omissions in Morocco 
which should be considered. 

The 1961-63 Multiple-Purpose Survey undertook to improve age 
estimates through the use of an historical calendar. In rural areas, 
several estimates of age were obtained: a straightforward historical 
calendar estimate on the first round; an eye estimate and two estimates 
(through first and second events recalled) by a more complex historical 
calendar on the second round of the survey. Though a paper by the prin- 
Cipal investigators of this survey (Scott and Sabagh, 1970) comes out 
rather pessimistic as to the value of the whole procedure for estimating 
age, some useful information can be gathered. Thus, commenting on the 
range of age reported for the same person, these authors write: a dif- 
ference of two or more years between the age estimated from the first 
event and that estimated from the second event at the second round was 
obtained for 34% of the population aged 15 or older; also, between the 
first and second round uses of the historical calendar, a difference of 
two or more years was observed for 77% of the population aged 15 and 
over, and a difference of three or more years for 64% (1970: 101). In 
the urban sample, an interesting comparison was made between age declara- 
tion in the 1960 census and that obtained by the historical calendar in 
the 1962 survey. This comparison was based on the 59% of the Casablanca 
sample (the total size of which was 2,373 households) where the households 


were identical to those of the census (Table 10). Again the implied 
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misreporting is extensive with an over-all agreement of 65%. This 
tabulation also gives some indication on the direction of misreporting. 
The survey tended to record people as younger than the census. On the 
probable though slightly questionable assumption that the survey was 
more accurate in recording ages due to its use of the historical calen- 
dar, we could conclude that in the census people tended to exaggerate 
their ages. This systematic aging would be minimal (2.4%) before age 20 
but would be in the order of 15 to 20% for other ages. 

TABLE 10. COMPARISON OF AGES OBTAINED BY THE 1962 SURVEY AND THE 1960 


CENSUS FOR THE SAME INDIVIDUALS, CASABLANCA SAMPLE 
(All data in percentages) 


AGE GIVEN BY THE SURVEY COMPARED TO AGE GIVEN BY THE CENSUS 


YOUNGER BY 3 OR 


AGE __ YOUNGER BY OLDER BY MORE YEARS 
AT 8 OR MORE 3 TO 7|8 OR MORE| MINUS OLDER BY 
CENSUS YEARS YEARS _| YEARS 3 OR MORE YEARS 


3 TO 7)2 YEARS 
YEARS 
6.7 | 


0-19 0.5 ° 
20-49 9.4 
40-59 18.8 
60+ 25.3 


ALL AGES 6.6 


Note: Corrected for the two year difference in observations. 


Source: Maroc, S.C.S., 1964: 290. 


The other survey that can be brought into this discussion is one 
involving a direct observation of the 1971 census operations. Some 
eighty-five local census officials plus eight external observers made 
a total of 293 in-the-field observations and recorded their remarks on 


a structured questionnaire, Among other things, the questionnaire tried 
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to elicit a comment on the part of observers as to the possible extent 
and direction of age misreporting. Approximately half of the observa- 
tions included some comment on this issue. Again, there is evidence of 
a large amount of misreporting (Table 11). An additional table was 


TABLE 11. EXTENT OF ERROR IN AGE REPORTING SUGGESTED BY OBSERVERS 
OF THE 1971 MOROCCAN CENSUS 


ERROR 


ie : 7 OR 
| NO ERROR | Ty ee ee ee MORE YRS. | 


| 26 (18%) | 107 (75%) 6 ( 4%) 2 ( 1%) 1 (al Di | 


9 ( 6%) 53 (40%) 41 (29%) 32 (23%) & ( 3%) 


5 ( 4%) 19 (13%) 38 (26%) 47 (32%) 33 (23%) 


5 (€ 4%) 7 ( 5%) 69 (53%) 


10 ( 8%) 36 (28%) 


Source: Beaujot and Elamrani-Jamal (1972). 


constructed to summarize the observers’ comments on the direction of 
misreporting.(Table 12). These data on direction of misreporting could 
tentatively be summarized in the following way: a slight tendency, in- 
dicated by a tabulation not presented here, for age groups 0-9 to be 
increased at the profit of older ages; on the female side, this downward 
shift would continue throughout the ages with slightly less prevalence 
after age 40 due to contrary tendencies; on the male side, most of the 
error after age 10 would tend to nullify itself except for a possible 
slight downward shift that would increase ages 20-29 and a somewhat over- 
riding upward shift after age 40. On the whole, these data would imply 
very little systematic non-compensating age misreporting except for a re- 
duction of female ages. This reduction is in opposition to the 


exaggeration of ages that seemed to be implied in the comparison of 
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census and Multiple-Purpose Survey data (which were tabulated without 


controlling for sex). 


TABLE 12. DIRECTION OF ERROR IN AGE REPORTING SUGGESTED BY OBSERVERS 
OF THE 1971 MOROCCAN CENSUS 


NUMBER OF OBSERVATIONS INDICATING THAT 
AGES WERE REDUCED, le a OR EXACT _ 
MALES FEMALES 


REDUCTION INCREASE | AGES REDUCTION | 


AGES 


0-4 
3-9 
10-14 
15-19 
20-24 


25429 
30-34 
35-39 
40-44 
45-49 


Don GD OH 


50-54 
| 55-59 
| 60-64 

65+ 


6 
6 
6 
6 


Note: The data given should be interpreted with caution since it 
was established on the basis of meagre indications on the 
part of observers. For example, if the observer simply 
stated that female ages were reduced, we assumed that this 
was meant to be true across all ages. Similarly, if the 
observation indicated that husbands were reducing or increas- 
ing the ages of their marital partners, this was assumed to 
be as of age 15. 


Source: Beaujot and Elamrani-Jamal (1972). 


This direct observation of the 1971 census also gathered some very 
limited information on possible omissions. There seemed to be a certain 
popular reaction against enumerating in a given household people who 
were not related to the family. This is an important problem given the 


large number of young female servants who reside in the households for 
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which they are working. It would also undereestimate the mobile (persons 
of passage) population. It was expected that the "de facto" population 
was less adequately enumerated than the "de jure" population. 

We have therefore brought together a considerable amount of 
indications, most of them sparse and often conflicting, that are rele- 
vant to understanding the distortions in the age distributions. The 
author reserves his own comments, biases, and conclusions to the end of 


this chapter (section 3.10). 


3.6 Masculinity Ratios 

Though this ratio is rather normal on the total of ages in the 
closed Morocco Muslem population in 1960 (100.5), it varies largely when 
the age groups are considered separately (Figure 3, section 3.3). Also, 
this variation is rather uniform among regions (Figure 12). In general, 
there is a surplus of men (and/or lack of women) especially at ages 10-14, 
a surplus of women (and/or lack of men) at 20-34, and a surplus of men 
(and/or lack of women) on the whole group of ages after 35 or 40. The 
patterns obtained at the 1966 censuses of Tunisia and Algeria, though 
less exaggerated, follow the Moroccan pattern almost identically. There 
is also a remarkably similar pattern in the sample of the Multiple-Pur- 
pose Survey, including the various passages and types of age estimates.2° 
An analysis of rural communes by Noin (1970 II: 11) indicates that the 
masculinity ratio in 1960 was over 110 in twenty of these. The 1952 cen- 


sus publication (Maroc, S.C.S., 19523 I: XX) also notes that there were 


proportionately more women in municipalities than in smaller centers and 


26sourcet Maroc, S.C.S. (1964: 31, 38, 39) and Scott and Sabagh 
(1970: 99). In this survey, the high ratio at 10-14 is continued at 
15-19. 
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in rural areas. These observations would certainly point to omissions 
of females in rural areas. 

The masculinity ratios for cumulated ages (Table 13) are useful to 
resolve the problems at certain ages. The downward cumulation indicates 
that the small abnormalities at ages 0-4 and 5-9 can be resolved by 
adding these two groups together. If there was transference across age 


ten or under-enumeration before this age, it would have to be taking 


TABLE 13. eee eS RATIOS FOR CUMULATED AGES, MOROCCO MUSLEMS., 1960 


Source of data: Age distribution adjusted for migration, see Table 3. 


place about equally for both sexes. According to the upward calculations, 
one must go down to age 30+ (102.0) or 25+ (98.1) to obtain normal fig- 
ures. It is therefore probable that the reduced ratios at ages 25 to 

34 (or 30-34) and the generally high ratios after age 35 can be explained 
by a systematic reduction of female ages (or a systematic increase in 
male ages) at these age levels. Explaining ages 10-24 by errors of re- 


porting would require the heroic assumption that males are reducing their 
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ages while females are increasing theirs. The more probable explanation 
would seem to be that women are missed (young servants) or hidden (before 
marriage) at ages 10-14 while men are missed (very mobile, searching for 
work, etc.) at ages 20-24. It could also be that both sexes are missed 


at ages 15-19 so that the masculinity ratio balances for this group. 


aa Age Ratios 


The age ratio is the proportion of an age group to the average of 
its two neighboring age groups. Normally, this ratio is very close 
to 1.0. The graph for Morocco Muslems (Figure 13) presents once again 
an erratic pattern with considerable similarity among regions. The gen- 
eral pattern is as follows: a surplus of men at 5-9 with a deficiency 
at 15-19 and later a certain stability followed by strong variations 
after age 30 with attractions for ages ending in zero; a surplus of fe- 
males at 5-9 and at 20-34 with a large deficit at 10-19 and increasing 
variations efter age 35. The graph from the Multiple-Purpose Survey 
sample (Maroc, S.C.S., 1964: 37) is similar to that described above ex- 
cept that there is a stronger surplus of females at 25-29. In Tunisia’s 
and Algeria's 1966 censuses (U.N., Demographic Yearbook), the surplus, 
especially cf males, is at 10-14 with deficiencies in both sexes at 15-24. 
Thus the squeeze on the age distribution is in fact some five years later 
than in the Moroccan case. 

Interpreting these patterns is hazardous, especially since some of 
the ratios can be spurious (i.e., caused by problems in the neighboring 
ages). For the male side, giving the maximum weight to the hypothesis 
of misreporting, it could be that some of the 10-14 have had their ages 
decreased to 5-9. But, since the graph stabilizes after age 20, it 


would be difficult to fill in the deficiency of males aged 15-19 with 
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adjustments for misreporting. This gives evidence of probable under- 
enumeration in the latter group. Continuing with the males, age group 
25-29 is large; the single-year age distribution indicates a strong 
attraction for age 25. A slightly different age ratio (using as denomi- 
nator the average of the four neighboring age groups) would tend to 
support the hypothesis of under-enumeration at 10-19 and surplus at 
25-29 (Table 14). The fact that these ratios are already over 1.0 at 
ages over 30 would indicate that the surplus at 25-29 is due to an 
increase in male ages. 


TABLE 14. RATIO OF AGE GROUPS TO THE AVERAGE OF THE FOUR 
NEIGHBORING GROUPS, MOROCCO MUSLEMS, 1960 


| AGE GROUP his ee FEMALES 
0.64 
0.58 
1t3 
1.30 
ge i) 
0.85 
1.10 
0.67 


Lieto 


Source of data: Age distribution adjusted for migration, see Table 3. 


On the female side, the surplus at 5-9 could again be at the 
expense of ages 0-4 and 10-14. The surplus at 20-34 could be explained 
either by a systematic aging of groups 10-19 or by a systematic lowering 


of ages of those above 35. If the impressionistic observations made in 
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the course of the 1971 census are to be trusted as valid for the 1960 
age reporting, we would tend to support the lowering of ages of fe- 
Males 35+. Some young married females may be increasing their ages, 
thus explaining the surplus at 20-24, but it would seem unlikely that 
they increase their age beyond 24. Such an aging would go against a pre- 
valent orientation in most cultures for women to shift their ages in the 
Opposite direction. The four year average age ratios for females con- 
firm the strong attraction for ages 25-29 with some attraction for 20-24 
and 30-34. These, however, would tend to indicate that the surplus at 
25-29 should at least in part be explained by systematic aging, since 
older ages are not deficient enough to explain the surplus at 25-34 by 


a reduction of ages. 


3.8 Census Survival Rates 

| These rates are the proportions of the various age groups that 
survive to the appropriate groups in the succeeding census; in a closed 
population, they should normally be somewhat jouer than 1.0. As the 
graph shows (Figure 14), the males are lost especially at 15-19, then 
recovered at 25-34; similarly, the females are lost at 10-19 with 
a strong "recovery" at 20-29 and again a loss thereafter. Using the 
single-year age distributions of the South Zone in 1952 and in 1960, the 
census publication (Maroc, Sc GiSu 1965: I: 44) notes a large deficit in 
the passage from 5-9 to 13-17 and a strong recovery from 10-19 to 18-27. 
These rates are somewhat difficult to interpret since either (or, more 
likely, both) of the censuses can be in error. Table 15 covers the total 


possibilities of explanations in terms of surpluses and deficiencies. 
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FIGURE 14. CENSUS SURVIVAL RATES, MOROCCO MUSLEMS, 1950-1960 


1.8 a SE re 


10-14 20-24 30-34 40-44 50-54 60-64 
GROUP D'AGES 


Sources of data: See Table 3 (1960 adjusted for migration) and Table 4. 
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TABLE 15. POSSIBLE EXPLANATIONS OF SURVIVAL RATES, 
MOROCCO MUSLEMS, 1950-1960 


MALES 
AGES IN 1960 
| surplus at 0-4 and/or deficiency at 10-14 | 
surplus at 5-9 and/or deficiency at 15-19 | 
surplus at 10-14% and/or deficiency at 20-24% | 


deficiency at 15-19 and/or surplus at 25-29 


deficiency at 20-24 and/or surplus at 30-34 


deficiency at 25-29 and/or surplus at 35-39 


AGES IN 1960 1950 1960 


surplus at 0-4 and/or deficiency at 10-14 
surplus at 5-9 and/or deficiency at 15-19 
deficiency at 10-14 and/or surplus at 20-24 
deficiency at 15-19 and/or surplus at 25-29 
deficiency at 20-24 and/or surplus at 30-34 
surplus at 25-29 and/or deficiency at 35-39 


surplus at 30-34 and/or deficiency at 40-44 


8Minimal. 


Note: For the rates themselves, see Figure 14. 


On the male side, the hypothesis of misreporting would suppose 
a reduction of ages 15-29 to 5-14 in 1950 and/or an increase of ages 
10-24 to 25.39 in 1960. It would seem to be easier and more coherent to 
suppose an under-enumeration at 15-29 (especially at 15-24) in 1950 and/ 


or an under-enumeration at 10-24 (especially at 15-24) in 1960. 
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On the female side, the hypothesis of misreporting would suppose 
that in 1950 the women aged 10-24 were reduced or increased in age to 
leave these age groups and/or that in 1960 those aged 10-19 were aged 
and those 35-44 were reduced in age to swell age group 20-34. Again, 
the hypothesis of under-enumeration a less heroic assumptions: 
women aged 10-24 (especially 10-19) in 1950 and/or aged 10-19 in 1960 


were missed. 


3.9 Single-Year Age Distribution 
This distribution for ages 0-19 (Figure 15) shows a deficiency 


especially at ages 0 and 1 and an attraction for even ages. The surplus 
at even ages is naturally due to misclassification of ages. The lack of 
an inflation at age five is rather surprising. An inspection of original 
tables would indicate that this is not due to errors in tabulation. The 
same deficiency of age five relative to ages four and six occurred in 
the 1966 census of Tunisia (Ledjri, 1969). It is suspected that the de- 
ficiency at ages O and 1 is due in part to an aging of children at these 
ages. In fact, a cursory study of some of the census questionnaires 
shows that certain children aged less than one were transmitted in the 
tabulation as aged one (i.e., the “age at last birthday” was not re- 
spected). As Vallin (1970) notes, the Moroccan census was less adequate 
than those of Algeria and Tunisia in enumerating the young children. 

In the 1960 census publication (Maroc, S.C.5S., 1965: I: 45), 
it is estimated that 110,000 children aged less than one were enumerated 
as being aged one or two. But evidently the surplus at age two is not 
sufficient to explain the deficiencies in the two first years. Having 
adjusted for these 110,000, the curve of the averages for ages 1-4, 5-9, 


» « 0, 15-19 was projected to age zero (see Figure 15). This procedure, 
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which supposes no under-enumeration at 1-4 and an aging of 110,000 from 
O to 1-4, still indicates that 155,000 children were missed,2/ 

The masculinity ratios by single years can be calculated from this 
distribution. These were derived for ages cumulated upward to age 14 
(Table 16). Two observations can be made: the masculinity ratio at 
birth seems to be very low, 28 and the ratios only start deviating from 
expected values somewhere after age nine. 


TABLE 16. | MASCULINITY RATIOS FOR CUMULATED AGES BY SINGLE YEARS 
0 TO 14, MOROCCO MUSLEMS, 1952 AND 1960 


ooOO00 
6 ea 


8 
ff WH - 


0-5 
0-6 
0-7 
0-8 
0-9 


Note: No adjustments for migration; 1952 is South Zone only. 


Sources of data: Maroc, S.C.S., 19653 Is 393 19523 IIIs 3. 


27 The census publication estimates an under-enumeration of 94,000 
at age zero. This is 19% of the total for age zero after adjustment: 
94,000/ (292,000 + 110,000 + 94,000) = 19%. 


28the masculinity ratio at birth is generally close to 105. 
However, it has been noted (e.g., van de Walle, 1968: 43) that is is 
generally lower in Tropical Africa, especially among Black Africans. 
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3.10 Adjustment of the 1960 Age Distribution 


The above considerations permit a certain judgment on the 


reliability of various parts of the age distribution and on the adjust- 


ments that may be warranted. The following adjustments are proposed: 


(a). 


(b). 


(c). 


Ages 0-4: 77,500 children are added to each sex according 

to the analysis of the single-year age distribution. This 
would be in conformity with opinions expressed in the census 
publications and by most authors (with the exception of Noin, 
1970). 

Ages 5-9: 25,000 (4.8%) of each sex are aged to group 10-14. 
This transfer, which reduces the force of the argument for 
under-enumeration, is based on the age ratio which is high 

at 5-9 (this could also be due to the spurious effect of de- 
ficiencies at 0-4 and 10-14) and on the survival rates which 
are low at 15-19 (which can either be explained in terms of 
surpluses at 5-9 or deficiencies at 15-19). This movement 
would be in conformity with the opinion that ages ere reduced 
before puberty. It would also be in conformity with observa- 
tions made in the course of the 1971 census operation. The 
author is reluctant to transfer more than this number across 
this age on two grounds’: since age nine is already under- 
enumerated, the transfer supposes that certain children aged 
ten and more are recorded as eight or less; second, it is ex- 
pected by the census publication, and supported by sex ratios 
by single years, that ages are fairly well recorded until 

il or 12. 


Ages 0-9: After the adjustments indicated above, this group 


sid a0 anamgbut, theasso 2 Jtareq snotiexsbtenoo aveds aaT | 
-tautbs sf3-no baw molwudliselb ge add Ro atzeq euehtay: 20 ystitdatiox 
sbseoqerq esa etdemdeutbe gatwolio edT »beinervaw od yam Jad? etasa 
gaibroe2_ xau fose of bsbba yza asxbiido 00% .T6 thn aegA «fs 
slat _adliudindatb sge *tesy~sigaica ond To etaylana sd3 of . | 
evens> ada mt beesetquea anolaiqe Aziw yaierro2ac2 nt sd bluow 
~ato% 20 solsqeoxs od? ddiw) exodius Jaom yd bas anoisaoltiduq 
corel 
-Al-01 quozg od boge axe x88 fdoss to (28.8) COO,2S 1@-2 2egdA fd) ; 
103 dusmygya sf 20 soz02 af2 sacvbet doldv «t@#ieaass etal 
gid eat dotde ofjex 9as sdz so beead ek ,noltazemuna-Tebrw = 
| «8b 20 Jostis svolxuga st o3 sub od cals bluoo etna} G2 se 
riotrw eodss favivxue sia mo bos (O!-O0! bas 6-0 Je aptoastol? 
Zo saris? nt benisiqxe sd tedsis pes dothw) @f-¢f ga wol ate 
jnsasyem elAT- .(@1-t! de eetonsiokisb 10 Q@u2 36 asaviqaue 
bssuhet sta 2998 Yani noiniqo s:i3 flie yiimxotaos sit sé bivew } 
canine d3iw ytiersoiaoo al sd cals Erode JI .ysusduq stoied 
ont -sokIszago guenso {fel sid 30 setuoo sii? at sham enot? 
eeovsa tednun aifd nadd exow tetemasd O2 Jagioules «bt svorszue 
exebnu ybasale al Snic sga souta tabauverg oad a0; age aids « | 
begs nmezbiino aindras JaA2 aaszoqque dukes si .beJaxseguce 
xa at dL ¢bsoosa easel zo Srigts as hapmcnes ets stom bra ae 
solisz x9a yd bssdndqqua ban vsoksno bday sui a yd bed09q we 
{hanu bebyooes ifaw ylsiet sza ass al Latah’ signia yd 
- ’ eS torr seer 


{aA 


San to eet 


84 


as a whole (masculinity ratio 99.3) is expected to be an 
accurate measure of the age distribution. There is a possi- 
ble transference between 0-4 and 5-9 but this is neglected. 

(d). Males 25-29: Age ratios had suggested that some systematic 
aging is inflating this group. To compensate, 20,000 (4.7%) 
are reduced to lower ages. This is supported also by the 
comparison with the Multiple-Purpose Survey which seemed 
to indicate that census ages, especially above 20, were 
increased. 

(e). Females 20-24: It is assumed that the inflation in this 
group, as evidenced by age ratios and survival rates, is due 
to an increase in ages of the 10-19 group but that there is 
no transference across age 25. The fact that we assume this 
inflation to be due to an aging of 10-19 rather than to 
a lowering of ages of those 25+# reduces the argument of 
undereenumeration. This position is supported also by indi- 
cations that female ages are exaggerated after an early 
marriage. The absence of transference across age 25 is more 
difficult to defend. We recall that ages 20-34 are all in- 
flated. If there is a transfer downwards, which the 1971 
census observations would tend to indicate, then where did 
they go since they are not counted at 15-24? In other words, 
a reduction of ages would mean even more under-enumeration. 
An upward transfer, which seems to be indicated by the com- 
parison between the census and the Multiple-Purpose Survey 
though the latter did not control for sex, appears as an un- 


likely phenomenon (women under 25 wanting to be considered 
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older than 253). 

(f). Ages 25: Having reduced the men by 20,000, this group is 
taken as the other firm measure of the age distribution. 
That is, we assume no under-enumeration specific to these 
ages. The masculinity ratio of this group now establishes 
itself at 97.3 All abnormality after age 25 would be due to 
misreporting which can be smoothed. This position is sup- 
ported by the age ratios which tend to be rather regular 
around age 25, while the deviations at higher ages compensate 
for each other. Also, the population in these ages tends to 
be more fixed and thus less subject to under-enumeration. 

(g). Ages 10-24: After having transferred into this group 25,000 
of each sex (from 5-9) and 20,000 males (from 25-29), the 
remainder will have to be filled in from the exterior by com- 
parison to a population that has similar proportions at ages 
(0-9)/25+. On the whole, the considerations presented would 
indicate an under-enumeration for at least one sex at each 
age group between ages 10 and 24. It is also possible, as 
suggested earlier, that some of these groups are really de- 
ficient due to problems of war, disease, and famine. The 
1971 census will help to confirm or disprove this proposition. 
It would seem to this author, however, that these mortality 
factors would not have been so age-specific as to bring 
about such a strong deficienty at these ages. 

The above adjustments (Set 1) will be used as the basis for the 

estimates that are to be derived. Two alternative sets of adjustments, 


however, will be considered mainly for the purpose of comparison. 
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The second set tries to minimize even more the need for assuming undere- 
enumeration. A transfer of 40,000 (rather than 25,000) is made from 5-9 
to 10-14 for each sex. This is based on similar considerations to those 
presented above. Also, 60,000 of each sex are transferred from 25% to 
younger ages. This is based on the comparison between the Multipie- 
Purpose Survey and the census which would indicate that some 15% of those 
in age group 20-49 may be increasing their ages. The third set simply 
assumes no tranference across ages 10 and 25. This is based on the ob- 
servations that ages up to 11 or 12 are relatively well reported and that 
misreporting, especially of men as indicated by observations of the 1971 


census, tends not to be systematic but rather to counter-balance. 
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CHAPTER 4 
ANALYSIS AND CONCLUSIONS 


The basic parameters of growth rate and age distribution have now 
been refined so that the main analysis can proceed. Much of what follows 
is but a giant exercise in interpolation on the basis of types of life 
tables and stable populations that have been established as modeis by 
Coale and Demeny (1966; U.N., 1967: Population Study Number 42). The 
three techniques of census survival, stable population, and quasi-stable 
population will be applied. The applicability of methods will also be 
discussed and comparisons made with estimates derived by other authors. 
Questions of reliability and methodological significance will be 


considered by way of conclusion. 


4.1 Estimates through Census Survival 


This technique of estimation was applied only to the Morocco Musiem 
population. The 1960 population (Table 3) was adjusted both for migra- 
tion and for unknown ages. The 1950 population, which had been adjusted 
for differences in census dates (Table 4), was further altered to take 
account of the three hypotheses of differential under-enumeration among 
censuses (see Table 8).22 The census survival method was then applied: 


the 1950 population of one sex is first projected to the appropriate age 


29uypothesis 1: No adjustments for differential under-enumeration. 


Hypothesis 2: Add ats: MALES FEMALES 
0-4 32,750 34,620 
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groups in 1960 by way of the survivorship functions of various mortality 
levels in the West family of life tables (U.N., 19672 Population Study 
Number 42: 94); these projections are cumulated upwards to obtain the 
number surviving from O0¢ in 1950 to 10% in 1960, . . e, from 40¢ in 1950 
to 50+ in 1960 at the various mortality levels; the level corresponding 
to the actual survival of these population segments is then chosen by 
interpolation. Having established nine mortality levels according to 

the survival of these nine overlapping segments, the median level is 
chosen as representing the actual conditions of mortality. The age- 
specific death rates implied by this level are then applied to the mean 
of the 1950 and 1960 populations to obtain the total deaths which when 
divided by the mean population gives the death rate. The birth rate for 
this particular sex is obtained by adding the growth rate and the death 
rate. The birth rate of the other sex is calculated through the sex 
ratio at birth and in the population. Finally, ie death rate for this 
other sex is a residual (d = b - r).°° These estimates were first worked 
out on the basis of the survival of females (Table 17), then on the basis 


of the survival of males (Table 18). In each case, the three hypotheses 


Hypothesis 2: Add at: MALES FEMALES 
20-24 47,236 
25-29 55,416 
30-34 SJ 9207 


Hypothesis 3: Add at: 
OW4 65,500 6 
529 57,300 5 
20-24 47,236 
25-29 55,416 
30-34 33,267 


Anise a detailed example of the calculations involved in the 
application of this technique, see Coale and Demeny (U.N., 1967: 
Population Study Number 42: 57-61). 
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TABLE 17. VITAL RATES AND LIFE EXPECTANCY AS CALCULATED THROUGH CENSUS 
SURVIVAL OF FEMALES, MOROCCO MUSLEMS, 1950-1960 


| HYPOTHESIS 1 HYPOTHESIS 2 | HYPOTHESIS 3_| 
| MALES | FEMALES | MALES | FEMALES| MALES | FEMALES | 


Growth rate (%/yr.) 3.4 2.4 
| Mortality level® 9.3 8.0 
Death rate/1,000 
105° 28.1 31.4 
102° 26.0 29.2 
Birth rate/1,000 
1055 62.1 54.4 
102° 60.0 Died 
Life expectancy 
at birth 38.0 34.9 
Life expectancy 
at age five 48.4 46.5 


“The mortality level refers to the chosen model mortality table 
among those of a family of such tables (here the West family). 


oThe masculinity ratio at birth of 105 was used as the basis of 
calculation of male rates. 


CThe masculinity ratio at birth of 102 was used as the basis of 
calculation of male rates. 


Notes The three hypotheses refer to adjustments to the growth 

rate (see Table 8), with Hypotheses 2 and 3 being preferred. 
of differential under-enumeration were used. 

It should be remarked that a considerable range of mortality levels 
was implied by the survival of the various segments of age groups. There 
was, however, a certain “bunching” around the chosen level. For females, 
this convergence referred to the survival of ages 0+, 20%, and 35%; the 


survival of ages 5+, 10+, and 15¢ tended to point to mich higher 
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TABLE 18, VITAL RATES AND LIFE EXPECTANCY AS CALCULATED THROUGH CENSUS 
SURVIVAL OF MALES, MOROCCO MUSLEMS, 1950-1960 


| _nyroruests 1 | wyporussts 2 | HyPoruesis 3 _| 
| MALES | FEMALES| MALES | FEMALES| MALES | FENALES _| 


| Growth rate (%/yr.) 2.4 | 2.4 | 
Mortality level? 13.0 , 13.0 | 
| Death rate/1,000 | 
105° 19.3 | 17.6 | 
1026 19.3 18.8 | 
| Birth rate/1,000 
| 105? | 43.3 41.6 
102° 43.3 | 42.8 
| Life expectancy | 
| at birth | 47.1 | 50.0 
| Life expectancy | | 
at age five | 53.7 | Sp ioe) 


®8The mortality level refers to the chosen model mortality table 
among those of a family of such tables (here the West family). 


>The masculinity ratio at birth of 105 was used as the basis of 
calculation of female rates. 


CThe masculinity ratio at birth of 102 was used as the basis of 
calculation of female rates. 


Note: The three hypotheses refer to adjustments to the growth 
rate (see Table 8), with hypotheses 2 and 3 being preferred. 
mortality levels (lower mortality) while ages 25+ and 30+ implied lower 
levels. For males, there was even less convergence but what "bunching" 
there was referred to ages 5 and 25+ for Hypothesis 1 and to ages 25%, 
30+, and 35+ for the other two hypotheses. It was found that the male 
survival of ages 104, 15+, and 20¢ pointed to very high mortality levels 


(low mortality). The results as tabulated also present extreme 
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differences depending on whether estimates were derived from the survival 
of males or of females, The mortality conditions of the females would 
appear to be much worse than those of males. It is possible that adjust- 
ments made for improved coverage of males were not sufficient. Could it 
also be that coverage of females had deteriorated in 1960, thus showing 
up as high mortality? Surely differences in the order of 10 per thousand 
between the mortality of males and females are not real! 

Tt is argued, on the following grounds, that these estimates 
derived through census survival are not reliable: there are unacceptable 
differences in estimates derived from the survival of the two sexes; 

a large range of mortality levels are implied by the survival of the 
various age group segments; these estimates rely heavily on the 1950-52 
enumerations which are considered inferior in quality; though adjustments 
were made to the latter, the various procedures for projecting the popu- 
lations back to 1950 and for estimating differential unrier-enumeration 


are but rough approximations. 


4.2 Applicability of Stable Population Methods 
to the Moroccan Population 


Stable population methods can only be used if a case can be made 
for the existence of stability with respect to the relevant demographic 
conditions (J.N., 1967: Population Study Number 42: 61). The constancy 
of the age distribution and of the rate of population growth are of 
particular interest. 

Though a five-year age distribution for Morocco Muslems is only 
available since 1950-52, tabulations by the three large age groups are 


available since 1926. The latter give strong indications of the 
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stability of the age structure (Table 19).>! 

The rate of growth has not been constant (see Table 6) and 
therefore it will be necessary to make corrections for quasi-stability. 
Various authors suspect, however, that fertility has been constant over 
a long period. Seklani (1960) argues that the basically pro-natalist re- 
ligious, marital, and family structures have not greatly changed in Arab 
countries. There would be a few changes brought about by urbanization, 
detribalization, proletariatization, and the social promotion of women 
but this only in a few well limited regions. Benyoussef (1967: 119, 358) 
also claims that birth rates have not changed. He admits that birth 
rates may have risen in certain towns with the campaign against venereal 
diseases, but he argues that they have not been much affected by the pro- 
cess of urbanization. The census manual (Maroc, S.C.S., 1965: I: 45) 
also does net expect that there have been any appreciable long-term 
variations in fertility. 

The West family of model life tables is chosen for this analysis. 
This is the preferred family when, as in the case of Morocco, little in- 
formation is available which would enable us to make a direct choice 
among families on the basis of actual mortality patterns.?2 This West 
set was in fact derived from those actual life tables with no systematic 
tendency to deviate from a preliminary set of model tables designed to 

31 A similar stability in the proportion at ages 0-14 is noted 
for Algeria (Bahri and Dellouci, 1971). 

32 The Multiple-Purpose Survey (Maroc, S.C.S., 1964: 77) does 
tabulate age-specific death rates but without separating the sexes. 
Needless to say, these would also be distorted by misreporting and un- 
der-enumeration. The mortality schedule obtained in the survey was 
compared to that of the four families of model life tables but this 


did not identify a particular model as corresponding to the Moroccan 
conditions. 
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express median recorded world experience (U.N., 1967: Population Study 
Number 42: 8). Each of the three other families was based on regional 
patterns of consistent and persistent deviations from average world age 


patterns of mortality. 


4.3 Estimates through Stable Population Analysis 
Nine series of estimates of vital rates were derived for the 
Morocco Muslem population according to the adjustments that were made to 
the growth rate and to the age distribution. The growth rates obtained 
according to the three hypotheses of differential under-enumeration among 
censuses were 3.4, 2.8, and 2.4 per cent, respectively (Table 8). The 
age distribution measure used is always (0-9)/25%, The three sets of 
adjustments to these proportions are as follows (see section 3.10): 
Set le: Preferred adjustments? 
77,500 are added to each sex at 0-4; 
25,000 of each sex are transferred from 5-9 to higher ages; 
20,000 males are transferred from 25-29 to lower ages. 
Set 2: Strong weight given to misreporting of ages: 
77,500 are added to each sex at 0-4; 
40,000 of each sex are transferred from 5-9 to higher ages; 
60,000 of each sex are transferred from 25+ to younger ages. 


Set 3: Low weight given to misreporting of ages: 


77,500 are added to each sex at 0-4; 
No transfers across ages 10 and 25. 


In each case, the proportions (0-9)/25¢ at the appropriate growth rates 
in the West family of model stable populations are calculated at the 
various mortality levels until the actual proportion (0-9)/25+¢ is 


encircled.9- The exact level is then calculated by interpolation. 


33This proportion also varies systematically among levels within 
a family of model stable populations. 
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Relevant parameters of this chosen model can subsequently be obtained. 
Since the model is chosen on the basis of the proportion between ages 
0-9 and 25+, this procedure permits a simultaneous estimate of the 
Proportion that should be at ages 10-24 and thus of the implied under- 
enumeration.?4 In each instance, estimates were derived separately for 
each sex (Table 20). For a detailed example of these calculations, see 
the Appendix. | 

It is immediately evident that the results derived from Hypothe- 
sis 1 (r = 3.4) are invalid: they imply unacceptably low mortality rates 
(5 to 6 per thousand). This hypothesis had in fact been retained only to 
work out the consequences of the assumption of no differential under-enu- 
meration among the two censuses. There are few differences among sets of 
age distribution adjustments: vital rates increase slightly from Set 1 
(preferred) to Set 3 (little misreporting) and Set 2 (much misreporting). 
It is encouraging that the birth rates vary only slightly over the vari- 
ous sets within Hypotheses 2 and 3 (Males 45 to 50 per thousand; Females 
44 to 50). The mortality estimates, however, differ considerably (Males 
17 to 26; Females 16 to 26) with the higher growth rate (or lower assumed 
differential under-enumeration) implying lower mortality. These results 
agree with the argument (section 2.2) that stable population methods can 
establish fertility more definitely than mortality. The under-enumera- 
tion establishes itself definitely above 10% even in Set 2 where strong 


assumptions were made in order to reduce the implied under-enumeration. 


34The total estimated population is established by dividing the 
adjusted population at ages 0-9 plus 25+ by the proportion at ages 0-9 
plus 25+ in the chosen model. The implied rate of under-enumeration is 
the difference between the enumerated and estimated populations divided 
by the estimated population. 
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TABLE 20. VITAL RATES, LIFE EXPECTANCY AND UNDER-ENUMERATION AS 
CALCULATED THROUGH STABLE POPULATION TECHNIQUES, 
MOROCCO MUSLEMS, 1960 (by 1,000s) 


| SETA 
—HvpOTHEsts 1 | HYPOTHESIS 2 | HYPOTHESIS 3 
FEMA us MALES FEMALES| MALES | FEMALES — 


| Growth rate (%/yr.) 2.8} 2.4 2.4 
| Mortality level 12.8 9.1 8.7 
Birth rate/1,000 440 49.6, 48.3 


Death rate/1,000 
TOTAL POPULATION 
Per cent under- 


16.0 25.6 2&e5 { 
6,320.0/6,260.0; 6,330.0 


enumeration 12.6 Dies 12.8 
Life expectancy/birth 49.5 See) 39.3 
Life expectancy/age. 5 55.6 48.1 49,3 | 


SET. 2 
HYPOTHESIS 1 | HYPOTHESIS 2 | HYPOTHESIS 3 | 
= S| Feats Dune —s MALES | FEMALES 


2.4 234 
oe ee 8.9 8.2 
45.6 A ie Et ec) 49.5 
17,6) tge2y) 120s he cons 
16,170.0| 6,220.0 |6,180.0 |6,230.0 | 


Growth rate (%/yr.) 
Mortality level@ 
Birth rate/1,000 
Death rate/1i,000 
TOTAL POPULATION 
Per cent under- 
enumeration 

Life expectancy/birth 
Life expectuncy/age 5 


| 

10.0) 11.2} 10.2 1.2 | 
46.7| 47.9) 37.0] 38.1 
53.4| 54.6' 47.8] 48.6 | 


SEIesS 


| HYPOTHESIS 1 | HYPOTHESIS 2 | HYPOTHESIS 3 
MALES |FEMALES| MALES |FEMALES| MALES | FEMALES 


Growth rate (%/yr.) 3.4 2.4 | 
Mortality level? 21,0 8.4 
Birth rate/1,000 39.8 | k 49.0 
Death rate/:,000 5.8 25,0 
TOTAL POPULATION 6,280.0 
Per cent under- 

enumeration 11.6 
Life expectancy/birth 67.6 


Life expectancy/age 5 65.5 


8the mortality level refers to the chosen model stable population 
among those of the West family of models. 


Notes: The sets refer to age distribution adjustments (see section 
4.3) with Set 1 being preferred. The hypctheses refer to 
estimates of growth (see Table 8) with Hypotheses 2 and 3 
being preferred. 
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Similar calculations are given for the total population of Morocco 
in 1960 (Table 21). These naturally are very close to the estimates for 
Muslems. As could be expected, birth rates are slightly lower than those 
of only the Muslem population; but death rates turn out to be slightly 
higher. Possibly the estimates of out-migration were conservative so 
that the migrants that had not been accounted for now appear as deaths. 
In any case, stable population conditions do not apply to Israelites 
and Foreigners. 

TABLE 21. VITAL RATES, AS CALCULATED THROUGH STABLE POPULATION 


TECHNIQUES, TOTAL POPULATION OF MOROCCO, 1960 
(Set 1 of age distribution adjustments) — 


| HYPOTHESIS 1 | HYPOTHESIS 2 | HYPOTHESIS 3 
FEMALES FEMALES | MALES | FEMALES 


Growth rate (%/yr.) 


Mortality level@ 
Birth rate/1i,000 


Death rate/1,000 


8The mortality level refers to the chosen model stable population 
among those of the West family of models. 


Note: The hypotheses refer to the estimates of growth (see 
Table 8), with Hypotheses 2 and 3 being preferred. 

A series of other measures can be calculated from the chosen models. 
A few of the more relevant parameters are given (Table 22). The Gross 
Reproduction Rate (GRR) is probably the most interesting of these. This 
rate depends, however, on the shape of the fertility schedule and es- 
pecially on the age of highest fertility among females (m). The 
Multiple-Purpose Survey (Maroc, S.C.S., 1964: 71) establishes this modal 


fertility at ages 25-29 in rural areas and thus GRR (27) should be 
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TABLE 22. OTHER POPULATION PARAMETERS AS CALCULATED THROUGH STABLE 
POPULATION TECHNIQUES, MOROCCO MUSLEMS AND TOTAL 


POPULATION, 1960 


(Set 1 of age distribution adjustments) 


HYPOTHESIS 1 | HYPOTHESIS 2 HYPOTHESIS 3 
MALES | FEMALES | MALES | FEMALES FEMALES 


| MOROCCO MUSLEMS 


Mortality level 21.80 
GRR (27)@ 2.60 
GRR (29)5 2.79 
Average age 22.40 


Average age 
at death 43.80 


Average age at 


death over age 5 59.70 


TOTAL POPULATION 


Mortality level 21.60 

GRR (27)3 2.55 | 
GRR (29)> 2.73 | 
Average age 22.60 | 


Average age 
at death 43.80 | 


Average age at | 
death over age 5 59.60 | 


22.90 | 


44.10 


60.90 | 


13.20 
2.88 
3.08 


22.00 
23.00 
45.70 
13.00 
2.82 j 


3.02 | 


22.30 | 


45.90 | 


12.80 
2085 
3.05 


22.50 

23.80 | 
45.90 | 
ae 
2.82 | 


3.01 


22.70 
23.80 


45.80. | 


8Gross Reproduction Rate as estimated using age 27 


age of highest fertility. 


gross Reproduction Rate as estimated using age 29 


age of highest fertility. 


Note: The hypotheses refer to estimates of growth 
with Hypotheses 2 and 3 being preferred. 


9.10 | 
3.13 3.10 
3uShopee Gel 
21.80 | 22.20 
18,90] 19.50 | 
| 
41.90 eo 
9.00} 8.50 | 
3.07 | 3.05 | 
3.27 3.26 | 
22.10 22.50 | 
| 
| 


19.30 | 19.90 
42.30 | 42.00 | 
(females) as 


females) as 


(see Table 8), 
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preferred; this rate would be 2.9 for both sexes together (Muslems, 
Hypothesis 2). 

Since the various parameters of a stable population can be 
identified on the basis of only one sex, an interesting comparison can 
be made by deriving estimates for each sex both directly (by identify- 
ing the appropriate model through the proportions at the various ages) 
and indirectly (by using estimates of one sex in conjunction with the 
sex ratio at birth and the sex ratio of the population to compute esti- 
mates for the other sex). These calculations have been made on the 
basis of both 105 and 102 as the masculinity ratios at birth (Table 23). 
It is encouraging that there is remarkable agreement between these two 
relatively independent approaches. There is even more agreement when 
102 is used as the sex ratio at birth, thus giving some evidence to this 
being the appropriate ratio. 

We have continuously used the proportion (0-9)/25* to identify the 
appropriate stable population. Such a measure has strengths and weak- 
nesses which should be identified. Among the principal advantages are 
those of being able to neglect the troublesome ages and of permitting an 
estimation cf under-enumeration. A disadvantage is that of having to 
establish two "firm rims" across which there either must be negligible 
misreporting or control must be made for such as might be occurring. 

The generally preferred alternative of using proportions to given ages 


requires only one such "cutting line." Also, the use of proportions to 


35Coale and Demeny (U.N., 1967: Population Study Number 42: 51) 
suggest that these two approaches are more independent than estimates 
derived from the same sex by stable population in comparison to census 
survival, since this latter combination is but two sets of inferences 
from the same basic data. 
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TABLE 23, BIRTH RATES CALCULATED DIRECTLY THROUGH STABLE POPULATION 
AND CALCULATED FROM THE OTHER SEX, MOROCCO MUSLEMS, 1960 
(Using 105 and 102 as sex ratios at birth) 


| HYPOTHESIS 1 | HYPOTHESIS 2 | HYPOTHESIS 3_ 
MALES | FEMALES | MALES | FEMALES | MALES | FEMALES 


SEL 


| 

| | 

| Calculated | 

directly 39.7 39 43514550 44.0 49.6 | 

Calculated 

| indirectly (105)| 41.1 38.0 46.0 43.1 | 50.5 | 
Calculated 


indirectly (102)} 40.0 SOI NGa sw aes nAo.0 


SET 2 


Calculated 
directly 
Calculated 


40.1 40.0 | 45.6 | 45 2 
indirectly : 41.8 | 38.4 47.2 | 37 


Caiculated 


indirectly (102); 40.6 | 39,9 45.9 &4.9 


Selo 3 


Caliculated 
directly 

Calculated 
indirectly (105) 

Caiculated 
indirectly (102) | 40.4 | 39.52 45.4 44.5 | 49.7 


(ay 
(=) 
r 

ho 
& 
Ne) 
€ 

Ov 


39.8 | 39.8 | 45.2] 44.7 | 


un 
=) 
° 

ho 


41.6 | 38.1 46.7 43.3 


Note: All rates per thousand population. 
The sets refer to age distribution adjustments (see 
section 4.3), with Set 1 being preferred. 
The hypotheses refer to estimates of growth (see Table 8), 
with Hypotheses 2 and 3 being preferred. 
given ages enables the researcher to derive estimates based on a series 
of such proportions and to subsequently choose the median among these 
(though the proportion to age 35 is generally preferred}. Since, for 
Morocco Muslems, the male age distribution presents considerabie regular- 


ity after age 25, additional estimates were obtained using the proportions 


(0-9) /304+, (0-9)/35+, and (0-9)/40+ (Table 24}. These estimates do not 
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vary greatly from those presented earlier. The estimates using these 
alternative proportions, however, do imply slightly lower vital rates 
with slightly higher under-enumeration. 

TABLE 24, ALTERNATIVE STABLE POPULATION ESTIMATES WITH GROWTH RATE 2.8 


(HYPOTHESIS 2) AND VARIOUS AGE DISTRIBUTION MEASURES, 
MOROCCO Es MALES, 1960 


(0.9) [408 


Mortality level 1332." a3) 14.8 | L520 | 
| Birth rate/1,000 45.0 43,1 4] 42.3 41.6 | 
Death rate/1,000 17.0 15.1 | 14.3 13.6 
| Per cent under-enumeration | Olea 11.9 | 12.4 12.9 


It has been remarked that stable population estimates can be in 
error due to choosing an inappropriate family of corresponding model 
life tables. In order to establish the possible extent of this error, 
estimates were derived on the basis of the three other families (Table 25). 


TABLE 25. COMPARISON AMONG ESTIMATES DERIVED FROM THE FOUR FAMILIES 
OF MODEL STABLE POPULATIONS, MOROCCO MUSLEMS, FEMALES, 


__ 1960 (by 1,000s) shh Bea ee Sa 

FAMILY —__ | __WEST | NORTH | SOUTH| _ EAST | 

| Mortality level i228 eee) 11.8 ri.5 | 

| Birth rate/1,000 44.0 43.5 | 46.8 47.0 | 

Death rate/1,000 16.0 Leo || 18.8 19.0 | 

TOTAL POPULATION 6,320.0 | 6,280.0 | 6,280.0 |6,310.0 | 

| 

Per cent under-enumeration 12.0 | 12.0 | 12.5 | 

| Life expectancy at birth 50.8 | 47.0 46.3 
Life expectancy at age five 56.3 56.8 5545 


Note: These estimates were derived from the proportion 0-9 
(31.9%) that corresponds to the chosen West model at 
mortality level 12.8 with r = 2.8 (Hypothesis 2, Set 1) 
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These estimates do not differ greatly from those of the West model: 

vital rates are slightly lower with the North pattern of mortality and 
Slightly higher with the South and East patterns. There is strong agree- 
ment among families on the life expectancy at age five; this could be 
expected since differences in patterns of mortality refer especially to 


the younger ages. 


4.4 Adjustments for Quasi-stability 


Coale and Demeny (U.N., 19672 Population Study Number 42: 25-28) 
have devised formulae and accompanying tables whereby stable population 
estimates can be corrected for quasi-stability. The procedure is based 
on the rate of mortality change which will be derived here from the ab- 
solute change in the rate of growth of the population and the time span 
of this change. The formula used follows: 


Le 
Qt 


K = 17.8 x 


where K = Parameter indicating the rate of mortality change ex- 
pressed in terms of the equivalent proportionate annual 
increase in fertility insofar as the age distribution 
effects are concerned; 


Qr = Absolute change in the rate of growth; 


4t = Number of years that have elapsed while the change in 
the rate of growth took place. 


A table is provided (U.N., 1967: Population Study Number 42: 119) where 


by this value of 'K* can be used along with the time span in order to 


adjust the vital rates. °° 


36For a detailed example of the calculations involved in the 
application of this technique, see Coale and Demeny (U.N, 19678 
Population Study Number 42: 68-72). 
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It is somewhat difficult to establish the growth rate in Morocco 
previous to the mortality decline (see Table 6). The growth rate in the 
period 1926-1931 is probably the better estimate of previous stability: 
growth in the periods 1921-1926 and 1931-1936 would be exaggerated due 
to the superiority of the second enumeration over the first in each 
case. ?/ This 1926-1931 growth of 1.6% per year is probably still an 
over-estimate since the growth for 1936-1960, between two censuses of 
reputedly superior quality, is only 2.1% per year. Two assumptions were 
therefore made relevant to the 1926-1931 growth: 


Assumption 1: Considerable improvement in coverage between the 
two censuses; r # 1.0. 


Assumption 2: No improvement in coverage; r = 1.6. 
These, when matched with the three hypotheses of 1952-1960 growth, yield 
Six quasi-stable estimates (Table 26). We note that there is virtually 
no difference between the two assumptions: vital rates are 0.4 per thou- 
sand higher in Assumption 2 than in Assumption 1. Also (comparing with 
Table 20, Set 1), the adjustments do not greatly change the vital rates; 
these are, in fact, lowered by approximately 1.0 per thousand when quasi- 
stability is taken into consideration. What is more surprising is that, 
contrary to previous expectations, vital rates are lowered by this ad- 
justment. [It can be seen by the tWBie used (U.N., 1967: Population Study 
Number 42: 119) that while adjustments for quasi-stability generally in- 
crease vital] rates, those estimates that are based on the proportion to 
age 5 or to age 10 are instead depressed when quasi-stability is taken 
into consideration. 


37 30uisri and Pradel DeLamaze (1971) suggest that the growth rate 
for Algeria was constant until around 1920. 
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TABLE 26, VITAL RATES ADJUSTED FOR QUASI-STABILITY, MOROCCO MUSLEMS, 


4.5 


1960 (Set 1 of age distribution adjustments) 


Stable 
Birth rate/1,000} 39.7 3935 45.0 44.0 49.6 48.3 
Quasi-stable 
Birth rate/1,000 33853 Set G3ie3 42,7 | 47.9 ae yy 2 
Death rate/1,000! 4.3 Sat is ee} 14.7 23.9 PAS) ee 
Mortality level 20% 150 OFZ 


Life expectancy 


at birth 7169 LSet 48.6 51.5 | OT oL 40.4 | 
ASSUMPTION 2: Earlier stable growth rate of 1.6% per year 


Stable | 
Birth rate/1,000| 39.7 45.0 44.0 49.6 48.3 
Quasi-stable 
Birth vate/1,000/ 38.7 43.7 Gan 48.3 47.6 
Death rate/1,000 P33 15% 24.3 2260 
Mortality level 9.0 
Life expectancy 
a7 2 39.9 


at birth 


Note: These calculations are based on the adjustments required 
when the proportion to age ten is used as the basis of the 


stable population estimate. The masculinity ratio at birth 


of 102 was used to derive estimates for males. The hypo- 
theses refer to estimates of growth (see Table 8) with 
Hypotheses 2 and 3 being preferred. 


Estimates Derived by other Researchers 


To this author's knowledge, the estimates presented here are the 


first that have been obtained through stable population methods for the 


Maghrebian countries. Several other authors have used various other 


techniques for a similar purpose. Some of the estimates that have been 


made for Tunisia, Algeria, and Morocco are presented in Table 27, 


HYPOTHESIS 1 HYPOTHESIS 2 | HYPOTHESIS 3 


| MALES FEMALES | MALES | FEMALES a FEMALES 
ASSUMPTION 1: Earlier stable growth rate of 1,0% per year 
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The results of the Multiple-Purpose Survey are of particular interest; as 
can be seen from the table, they give evidence of considerable regional 


differences in the death rates and consequently in the growth rates. 


4.6 Discussion, Reliability, and Final Estimates 


Generally, in spite of (or because of) the rather wide dispersion, 
results of the census survival and stable population analyses presented 
herein agree with those derived by other authors. It would appear that 
the most problematic factor as regards our estimates is that of the 
growth rate with its consequent effects, especially on the estimates of 
the death rate. This author would argue that the growth rates used by 
such researchers as Benyoussef (1967) and Brown (1968) are exaggerated. 

There are two serious disagreements among the estimates that have 
been made in this analysis: between the male and female outcomes of the 
census survival methods and between Hypotheses 2 and 3 (r = 2.8 and 2.4) 
in the stable population analysis. It is interesting that two of these 
(female census survival and stable population with r = 2.4) place the 
death rate per thousand around 25 to 28, while the other two place it 
around 17 to 18. Beyond this, there is remarkable coherence among esti- 
mates derived through stable population. Having been able to discard 
Hypothesis 1, the birth rate is well established between 45 and 49 for 
both sexes. There is little divergence among estimates based on the 
three sets of age distribution adjustments. Even more remarkable is the 
agreement between estimates derived independently from each sex (Table 23). 
Also, there is considerable agreement among parameters derived through the 
different families of stable populations (Table 25) as well as among those 


obtained through different measures of the age distribution (Tabie 24). 
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This, in conjunction with the observation that census survival methods 
presented internally contradictory results and, also, with the fact that 
more work was done on adjustments relevant to the stable population anal- 
ysis, suggests that estimates derived from the latter should be preferred. 
We do not feel, however, that there is sufficient evidence to choose among 
the two growth rates (2.8 and 2.4) and therefore both series of estimates 
will be retained. Taken together, these two series actuaily cover fairly 
well the range of estimates that were obtained by the census survival 
method. We would tend to disregard also the adjustments for quasi-sta- 
bility. First, these adjustments are rather minor (a difference of some 
1.0 per thousand on the vital rates). Second, they are depressing vital 
rates while other considerations suggest that such a reduction is not 
valid. It will be recalled that only omissions at age zero were consid- 
ered for age groups 0-9. However, it is highly possible that other 
omissiens before age ten are occurring more often than omissions over age 
twenty-five and this would have the effect of under-estimating fertility 
(the base of the pyramid having been reduced). To counter-balance for 
this probable deficiency in estimates, the depressing effect of adjustments 
for quasi-stability will therefore be neglected. 

The estimates retained for Morocco Muslems are given in Table 28. 
The author would tend to prefer the lower vital rates (derived from 
r = 2.8, Hypothesis 2, Set 1) for reasons previously considered. An are 
gument could, however, be made in favor of a lower growth rate (i565 
large dificiencies in coverage in 1950-1952) and thus something like the 
mean of these figures may be preferable. But, given the inadequacy of 
the data, an exact choice among these alternatives is really not 


warranted. It is encouraging that the results of the Multiple-Purpose 


if 


fol J ; : A Oe 


abodiem favivrus euetos Imis notzavrsedo-sdi giv notzonulseo at cater ie 


jaro joe? etd datw ,cals ~bne adivest yaosotbersnes yiiamroset bsanseerq 
lane dottaluqoa sidaie ed 09 Inevelsz 2anamaeutbe no'snod esw’ dxow stom 


ortstoxq sd bluode xe23el ski mori boyitsb eszamtias jad? adesggue .2@tey 
omn geoada 02 s2nebive Jnsrotitue &} sted? jana .sovewod ,fss? Joa ob 
gjankseo 20 esitea fod stotszedd ban (.S bas 8.) es3s% Atwots ows ea 
‘Iza teveo ylisuise 2zsizee Ow? seodd exedtegoi asdeaT .bsatazer ad ithe 
favivrue 2benss 8d3 yd bentaido stow Jan asjomizes 20 Ssyaet sad Ilew 
~53e-haaup 362 etnsmteutbs sf3 onis bragaratb ©) Sns2 bluow sa ,boddem 
smog 20 sonszs2itb s) sontm zediaz exe esasmsentds segdy ,textt wyatlid 
Isdiv soleesraqebd ars yond), dmogs< .(getet Laziv ens 60 basevots t9q 0.1 
jon at natjzuber 8 dove Jails sesggue enolsactablenos assdigo slidw esias 
<bieace ovew OS9S° See 38 andtazimo ylno jand3 Sellase: ad kitw 33 .bilav 
t9d70 Jana sidlaeoq ylnagtd ef 3t ,~sevowol .0.0 aquetg ogs tO boxe 
oge T9vo encleiimo nad? aeiio stom anirty900 Si— G37 996 #roiad anolealwo 
vititare? guidemtseo-rebauw tc josiis sid evan bluow eldz baa ov ti -ysnows 
x03 eomelad-r93nve> oT .(benubss aesd gntvar Simarys afz 0 ouad oa) 
nemaeyibe Yo 2osats gAtauszqsd add ,estemises at youstoriad sidadorg asds 
bstosigen ad szotezsda litw ysilidsze-teaup x02 
«85 sidaT at nevis sxe emalauM ooa0%0M t03 dbanins st wolamises aaT | 
mex? bevizeb) esze% Ieztv yewol edz asiezq of bass bluow sonsus sot 
~ia aA ,boxsblesoo ylavoivetg enoasss sot (J ga@ .S stuarisogyl <r . 3 
e<S.i) ada% déwore xowol = 20 sove? al eben sd .tsvewod ,bivos pac 
oid sil goidsoncs auds bre (S@0ls02e! at spaetevoo at astonetotith spiel 
20 voupabantt edd asvig «uh .slderetexq od Yam ee@tugi? sasd3 ‘Yo ple 
jon vileor et aeviseazerle seer? gaone soteds 22aK9 me vied oda 1 
oeoquiMi-algialuM sA3 Yo e2iuess of3 “Sed? gatgatuedne of af ctsonersaw 


108 


TABLE 28, FINAL ESTIMATES , MOROCCO MUSLEMS, 1960 (by 1,000s) 


Pe ee ae MALES __ FEMALES 


Average age at deaths 


| Growth rate (%/yr.) 2.4 - 2.8 254 = ees) 
Birth rate/1,000 45.0 - 50.0 44.0 ~ 48.0 
Death rate/!,000 17.0 - 26.0 16.0 ~ | 24.0 
Life expectancy at birth 38.0 - 48.0 39.0 - eta 
Life expectancy at age five 48.0 - 54.0 49.0 - 56.0 | 
Gross Reproduction Rate 2.9 - 3.! | 2.9 - ee 
Average age 22.0 22.0 - 23.0 | 
Average age at death 19.0 - 23.0 20.001 24.0 | 

over age five 42.0 « 46.0 42.0 - 2 

Percent under-enumeration | 11.1 - He rg | 12.6 « 12.8 

TOTAL POPULATION 6,240.0 - 6,260.0 6,320.0 - 6,330.0 


Source: See Tables 20 and 22 (Set 1, Hypotheses 2 and 3). 


Survey (Table 27) are in general agreement with these final estimates. 
The super-imposition of the census results and final estimates (Hypothe- 
sis 2, Set 1) gives a good visual representation of the under-enumeration 
that has been uncovered (Figure 16). Again, this assumed under-enumera- 
tion may be partly mistaken for some real shortages in the age groups 
10-24, but real shortages certainly cannot provide a full explanation of 


the deficiencies. 


| Methodological Significance and Conclusions 


The ground that has been covered can be better appreciated by 
a comparison with the estimates that had first been derived on the basis 


of unadjusted data (Table 29). This involved a strict application of the 
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Coale-Demeny methods (U.N., 1967: Population Study Number 42) whereby the 
mortality levels implied by the proportions up to various ages are cal- 
culated with their associated vital rates. The growth rate used (3.0% 
per year) approximates that which a researcher would arrive at if differ- 
ential under-enumeration among censuses was not considered. The various 
measures of the unadjusted age distribution roam over a range of mortal- 
ity levels which almost span the whole range of human experience. Both 
the preferred proportion (to age 35) and the median mortality level among 
the first nine age groups (0-39 for. males, 0-34 for femeles) give totally 
absurd results. 

TABLE 29. STABLE POPULATION ESTIMATES THROUGH PROPORTIONS TO VARIOUS 


AGES, MOROCCO MUSLEMS, 1960 (Based on the age distribution 
that has been adjusted only for migration) 


MALES FEMALES 


MORTAL- | | | PROPOR- | MORTAL- 

ITY | BIRTH | DEATH | TION OF| ITY | 

LEVEL | RATE | RATE | TOTAL | LEVEL | 
0 


BIRTH | DEATH 


zr 
49.0 | 19. 54.1 24.1 


56.8! 26.8 
| 


40.6) 10.6 

24e om 368 | 

244 Ts 3.8 | 

21.74 | 35.2} 5.2 | 

37.8 | 746 | 

37.5 | nS | 

84.28 39.6, 9.6 | 
Se te ee ee nk et 


Note: The West family of model stable populations was used with 
the growth rate of 3.0% per year. 
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This is strong evidence of the need to study possible age- and sex- 
selective under-enumeration (along with misreporting) before proceeding 
to make estimates through stable population analysis. Such deficiencies 
in the age distribution can be fairly well identified by studying the 
age-specific sex ratios, the age ratios, the census survival rates, and 
the single-year age distributions. These adjustments to the age distribu- 
tion are always somewhat subjective and they destroy some of the 
Straightforwardness of the Coale-Demeny analysis, but they do not require 
the heroic assumption of no age- and sex-selective under-enumeration; and 
they can well lead to more adequate estimates. Such considerations can 
also lead the researcher to decide which measures of the age distribution 
are trustworthy. The measure chosen in this study, (0-9)/25%, though it 
requires that two “cutting points" be established across which misreport~- 
ing must be either negligible or accounted for, presents the strong 
advantage of being able to neglect the often poorly reported ages 10-24. 
This procedure also enables the researcher to estimate the under-enumera- 
tion to which his data are subject. The subsequent adjustments for the 
total population size may occasionally be as important a result of the 
estimation procedure as that of the vital rates themselves. 

The study is also another demonstration of the usefulness of stable 
population methods in establishing various population parameters on the 
basis of inadequate or incomplete data. As Bourgeois-Pichat (1958) has 
emphasized, these procedures should never be used mechanically and each 
case has its own particular method of analysis. Som (1969) also warns 
that Coale-Demeny methods have been known to produce absurd results in 
the hands of the inexperienced. This contests the claim made by Coale 


and Demeny (J.N., 1967: Population Study Number 42: 2) that all the 
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methods can be employed by persons with no more than a one-year special 
course in demography. Though in the long run the basic data must be im- 
proved so that direct counts of fertility and mortality become available, 
in the meantime such techniques as used here can provide useful substi- 
tutes. As has been noted by other authors and demonstrated once again, 
these methods are especially good for estimating fertility. In regard 

to mortality, we would have a similar observation to that made by Brass, 
et _al., (1968), that such estimates are the least trustworthy of the re- 
sults produced. Also, these procedures should, if at all possible, be 
accompanied by other techniques that estimate the same parameters from 

a different basis. Census survival techniques provide a poor confirma- 
tion since they essentially involve inferences from the same basic data. 
Of much more relevance are estimates based on the fertility and mortality 
experience of a sample of the population. 

In the end, it is hoped that an analysis of 1971 census data will 
help to confirm or disprove some of the results of this study (especially 
as regards under-enumeration) and that the results of this recent census, 
in conjunction with other sources of sample data that are being developed 
in Morocco, will warrant a reduction of both the uncertainty and the 


range of estimates obtained thus far. 
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APPENDIX 


Since the procedure used in making stable population estimates is 
slightly different from that proposed by Coale and Demeny (U.N., 1967: 
Population Study Number 42: 12-24, 61-68), the calculations used to de- 
rive estimates for Morocco Muslem females under Set 1 of age distribution 
adjustments and Hypothesis 2 of growth rate estimates (see Table 20) are 
given here as a detailed example. Anyone wanting to follow this discus- 
Sion will have to have a basic acquaintance with the 871 pages of tables 
in Coale and Demeny (1966). Essentially, we want to interpolate among 
these calculated tables or models on the basis of the given growth rate 
and the given age distribution in order to identify the appropriate model. 

Since the proportion at ages (0-9)/25+ is the age distribution 
measure that is to be used, this proportion in the given population must 
first be calculated. From Set 1 of age distribution adjustments (sec- 
tion 4.3) and the 1960 census results adjusted for migration (Table 3), 


we can calculate? 


(0-9) 33 1,971,513 + 77,500 - 25,000 = 2,024,013 = .87758 
Zoe. 2,306,354 2,306,354 


Using the Coale-Demeny tables for the West family of female stable 
populations and for estimates through the growth rate (1966: 26-73), the 
next task is to calculate the proportion (0-9)/25+ in these models. 
These are calculated for growth rates 2.5 and 3.0, since these are the 
two rates, among the thirteen given, that encircle the rate of 2.8 
(given rate). The Coale-Demeny tables give proportions in the various 


five-year age groups and cumulated proportions to various ages (see the 
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series of tables on the left-hand pages of Coale and Demeny, 1966). The 


proportion required can be calculated as? 


Proportion {0-9) . proportion to age 10 
254 100 - proportion to age 25 


e.ge, for level 10 at growth rate 2.5, we have? 


_ 31.68 


———— = .86064 
“100 - 63.19 


The mortality levels used are chosen by trial and error in an attempt to 
approximate the proportion .87758, which is the given proportion (see 


Table 30, columns 2 and 3). 


TABLE 30. CALCULATIONS OF STABLE POPULATION FOR MOROCCO MUSLEM FEMALES 
WITH GROWTH RATE OF 2.8 


PROPORTIONS (0-9) /25% 


(2) 3) (4) 


MORTALITY LEVEL 
(1) 


1 1.41908 

2 

3 

4 

5 1.00052 

6 

7 

8 093574 

9 89614 1.07808 1.00530 
86064 1.02833 96125 
82810 99912 93071 
- 79896 096449 89828 
- 78385 093339 087357 
2 74874 °90625 084325 
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Next the proportions for growth rate 2.8 are calculated by 
interpolation (Table 30, column 4) in the following way: 

Proportion at growth rate 2.8 = (proportion at rate 2.5) x .4 + 

(proportion at rate 3.0) x .6 
SoBe, for level 10 we have: 
-86064 x .4 + 1.02833 x .6 = .96125 

It can now be seen from Table 30, column 4, that levels 12 and 13 

encircle the given proportion of .87758. The exact level is calculated 


by interpolations 


highest proportion - given proportion — 89828 - .87758 i 
highest proportion - lower proportion 089828 - .87357 


Therefore the exact level is 12.8. 

The various parameters of the identified model (r = 2.8, mortality 
level = 12.8) can now be obtained by interpolation from the parameters 
given at the bottom of the Coale-Demeny tables. In the case of Che 
birth rate, for example, one must first interpolate between 2.5% and 
3.0% growth for each of mortality levels 12 and 133 

Birth rate at growth 2.8 = (birth rate at growth 2.5) x .4 + 

(birth rate at growth 3.0) x .6 

Level 12: 42.43 x .4 + 47.44 x .6 = 45.436 

Level 13: 40.76 x .4 + 45.65 x .6 = 43.694 
We can not interpolate between levels 12 and 13 to get level 12.8: 

(birth rate at level 12) x .2 * (birth rate at level 13) x .8 = 

45.436 x .2 + 43,694 x .8 = 44.04 

The other parameters are calculated in exactly the same manner with 
a slight difference for the percentage of under-enumeration. For the 
latter, we first add the proportions at ages 10-14, 15-19, and 20-24 in 


the models, then interpolate for growth rate 2.8 and for mortality 
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level 12.8 Having obtained this proportion, which in this case is 
-3146133, we subtract it from 1.00 to get the proportion at ages other 
than 10-24. This proportion is divided into the population enumerated 
at ages other than 10-24 (after adjustments) to obtain the total 
population: 
Total = given population at ages (0-9) + 25+ 
population proportion in model population at ages (0-9) + 25+ 
we 22024,013 + 2,306,354 _— 4,330,367 
1,000 - .3146133 - 6853867 
= 6,318,137 - 
Subtracting the enumerated population from this new total population, we 
obtain the implied under-enumeration: 


Under-enumeration = 6,318,137 - 5,523,285 = 749,852 


794,852 
Percent under-enumeration = 2222024 __. =» 12.6 
Bee yaa 6,318,137 
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